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THE EFFECT OF PULMONARY TUBERCULOSIS ON RENAL 
FUNCTION! 


CHARLES W. MILLS anp JOHN T. HENDERSON 


From the Laboratory of the Loomis Sanatorium, Loomis, New York 


The experiments reported in this paper were undertaken with a view 
_ to determining, by the use of some of the recently devised tests for 
kidney function, whether and to what extent the presence of pulmonary 
tuberculosis impairs kidney function. 

Autopsies on subjects dying of pulmonary tuberculosis frequently 
disclose pathological changes in the kidneys. Walsh (1) (2) in a series 
of 100 cases found the most common changes to be an acute parenchy- 
matous nephritis (36 per cent) and a chronie parenchymatous nephritis 
(38 per cent). Other less common lesions were interstitial nephritis 
(14 per cent), diffuse nephritis (4 per cent), amyloid degeneration (5 
per cent), cloudy swelling (7 per cent), passive congestion (1 per cent). 
He also found tubercles in the kidneys in 55 per cent of his cases. Funk 
(3) in a recent report has confirmed these results as to nephritis, his 
percentages being very similar to Walsh’s. It is probable that many of 
these changes occur very late in the disease or are terminal. 

As arule there are no symptoms of nephritis even at the end. Blood 
pressure is usually below normal, there is no cardiac enlargement, and 
no very evident changes in the amount or frequency of the urine. 
Edema not infrequently occurs as a terminal event, but this is as easily 
attributable to. myocardial weakness as to nephritis. 

The presence in the urine of small amounts of albumin and sometimes 
casts during the course of the disease is not at all uncommon, and has 
been noted by most observers who have made careful routine examina- 
tions. By our using delicate methods as high as 40 per cent of our 
sanatorium cases at some time during their stay have shown traces of 
albumin, with or without hyaline casts. A few cases will show albumin 
or casts in larger amounts. Fever influences these findings somewhat, 


1-We take pleasure here in acknowledging our indebtedness to Dr. Leonard G. Rowntree 
for helpful suggestions at the inception of this study, and especially to Dr. Herman O. Mosen- 
thal for most valuable criticisms of our results. 
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but they cannot be referred entirely to this cause, as albumin is often 


found also in afebrile cases. When in these minimal amounts we have 
not been able to determine that it has any serious significance. As the- 
pulmonary condition improves the trace of albumin often disappears, 
although this is by no means always the case. 

In view of these autopsy, clinical and urinary findings it seemed to 
offer to us an interesting study to see if, in the ordinary course of pul- 
monary tuberculosis, there is sufficient damage to the kidney, either 
from nephritis or tubercle formation, to cause a disturbance of renal 
function ‘such as may be revealed by modern functional tests. Funk 
(3) has recently reported a series of cases in which he tested the renal 
function by phenolsulphonephthalein. His conclusion is that renal 
function in pulmonary tuberculosis is good and is impaired only when 
there is evidence of structural damage to the kidney. He found that 
in the last few days of life there may be a moderately lowered phthalein 
excretion. 


SERIES I. EXCRETION AND RETENTION TESTS 


Our first experiments were with Rowntree and Geraghty’s (4) (5) phe- 
nolsulphonephthalein test, with the lactose excretion test of Schlayer (6), 
with Marshall’s (7) test for blood urea, and with Ambard’s (8) (9) (10) 
coefficient of urea excretion. A series of 44 cases was tested; the 
phthalein test in 43, blood urea in 42, lactose in 19, and Ambard’s in 
32. Most of the cases were selected from far advanced pulmonary 
patients with an unfavorable prognosis. Twenty-nine of the cases 
showed albumin or casts in the urine, only a trace in 19 of these, and 
larger amounts in 10. We did not however, except in two cases (series 
1, no. 8 and no. 1), make tests in the last few days of life, which prob- 
ably explains the slight difference between our results and Funk’s. 

The phthalein test was made according to Rowntree and Geraghty’s 
technique (4). An excretion of 60 per cent or more in two hours was 
considered normal. 

Lactose was given according to Schlayer’s technique (6) (15). Urine 
specimens obtained later than six hours after the administration of 
the drug, showing a positive sugar test, were regarded as abnormal. 

Blood urea was determined according to Marshall’s method (7) (15). 
There appears to be considerable confusion as to what should be re- 
garded as the upper limit of normal. Various authors give all the way 
from 25 mgm. per 100 cc. up to55 mgm. Mosenthal and Lewis (10), 
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after a review of the literature on the subject, select 30 mgm. per 100 
cc. as the upper normal limit and believe that amounts above this, 
while not necessarily abnormal, should receive very careful investiga- 
tion. On the other hand Rowntree, Geraghty and Marshall (15) adopt 
55 mgm. as the upper normal limit. Diet evidently may play an im- 
portant part. As no attempt was made in our cases to control the diet. 
we have not considered 4 cases in our series, with amounts of a few 
milligrams above 30, but without any other evidence of functional 
abnormality, as being abnormal. Ambard (8) (10) maintains that the 
actual amount of urea in the blood is less important than the rate at 
which the kidneys are able to excrete it, and attempts to express this 
by a coefficient determined by means of a formula between the blood 
urea and the urea in the urine of the same day. The coefficient thus 
obtained is normally not higher than 0.09. The formula is too long to 
be given here but can be found in the articles referredto. The urea in 
the urine was determined by Marshall’s method (11). 

Discussion of results in series I. By none of these tests could it be 
found that pulmonary tuberculosis has any serious effect on kidney 
function. All of our cases, even when far advanced, febrile and unfa- 


vorable, and with albumin and casts in the urine were normal except . 


ten cases. In most of these the abnormality was only slight. These 
ten cases are shown in table 1. ; 

Cases 1, 2, 3, and 4 show definite clinical evidence of renal or cardio- 
renal disease. All of these cases were favorable so far as the pulmonary 
condition was concerned, and the tuberculosis did not appear to have 
been an etiological factor in the nephritis. Cases 1 and 2 show a lowered 
phthalein excretion and an increased blood urea; case 3, lowered phtha- 
lein, and case 4, only an increase in blood urea. 

Cases 5, 6, and 7 are cases of renal tuberculosis, cases 6 and 7 defi- 
nitely diagnosed by cytoscopic examination, and case 5 suspected from 
history and symptoms. These cases show only slight abnormality: in 
cases 5 and 6 there is a slightly lowered phthalein excretion and in case 
7 a slightly high Ambard. 

Case 8 was a boy dying of tuberculous meningitis, complicating a far 
advanced pulmonary tuberculosis. No urine was obtained at the end 
of the second hour, but a phthalein of 40 per cent for the first hour 
would indicate little if any deficiency in phthalein excretion. The blood 
urea is slightly high. 
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Case 9 was a nurse in excellent pulmonary condition. No clinical 
abnormality could be found to account for the delayed lactose excre- 
tion. She was of a very neurotic temperament and was greatly upset 
nervously at having the tests performed, but it seems very doubtful 
that this could have influenced the lactose excretion. 

Case 10 was a far advanced unfavorable pulmonary tuberculosis. 
The only functional abnormalities were a slightly high blood urea and 
Ambard’s coefficient. 

Conclusions from series 1. From this first series of 44 cases therefore 
we must conclude that pulmonary tuberculosis, even when far advanced 
and unfavorable, is not accompanied by any disturbance of renal func- 
tion of sufficient grade to be detected by the excretion and retention 
tests employed. Only when the pulmonary disease is complicated by 
clinically determinable renal disease (chronic nephritis and renal tuber- 
culosis in our cases) is renal function disturbed. 


SERIES 2. MOSENTHAL’S TEST MEAL 


While making this first series of tests our attention was called to the 
work being done by Mosenthal in Dr. Janeway’s clinic at the Johns 
Hopkins Hospital, with a modification of the Hedinger and Schlayer 


method, and we decided to try a second series of cases with this method. 

Hedinger and Schlayer’s method (12) briefly stated is as follows: The 
subject is given a measured diet containing definite quantities of fluid, 
nitrogen and sodium chloride. The normal rate at which these sub- 
stances should be excreted by the kidneys having been determined, the 
abnormal variations in secretion which occur in various diseases can be 
shown. ‘These results can easily be plotted in the form of curves or 
diagrams and, with the normal curve for comparison, any variations 
noted. Mosenthal (13) (10) has modified this method in the direction 
of simplicity and practicability. or a full description of these methods 
and for the theories which underlie their use the original articles should 
be consulted. 

We have tested a series of 43 cases by this method. The patients 
were given the three meal diet used by Mosenthal (13) containing ap- 
proximately 1760 cc. of fluid, 8.5 grams of sodium chloride and 13.4 
grams of nitrogen. The urine was collected at two hour intervals from 
8 a.m. to 8 p.m. and the total night urine from 8 p.m. to 8 a.m. On 
each of these specimens a determination of the amount (water secre- 
tion) and of the specific gravity was made. The sodium chloride in 
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the total day and night specimens was estimated by Volhard’s method 
(14). We did not attempt to make nitrogen determinations. 

The results obtained were then plotted in the accompanying dia- 
grams. The water secretion for each two hour specimen is represented 
by the columns, and the specific gravity by the line. A comparison of 
the day and night output and of the total intake and output of fluid is 
shown in the center of the charts, and to the extreme right, the intake 
and output of sodium chloride. 

According to Mosenthal’s investigation the normal curve should show 
the following characteristics: the night urine should not be more than 
400 cc. in amount, the specific gravity of the night urine should be 1018 
or over, and there should be a variation of at least nine points between 
the highest and lowest specific gravity. In normal cases also the water 
curve should show wide fluctuations between the different specimens. 
All of these characteristics are well shown in the accompanying chart 
of a normal case (diagram I, case 15). Hedinger and Schlayer (12) lay 
considerable stress on a diminution of the sodium chloride and nitrogen 
excretion. Mosenthal however takes exception to this and believes 
that there are so many external factors which may influence the excre- 
tion of these substances on the particular day of the test, that only a 
markedly diminished excretion should be considered definitely abnormal. 
In estimating results in this present series it makes considerable differ- 
ence whether we follow Hedinger and Schlayer’s or Mosenthal’s criteria. 
If we regard a moderate degree of salt retention as indicating a disturb- 
ance of renal function then a great number of our cases which would 
otherwise be normal must be regarded as showing a deficient kidney 
function. We have not had an opportunity of checking up our results 
on this point by a series of non-tuberculous normal cases. This how- 
ever Mosenthal has done, and as his work is more recent than that of 
Hedinger and Schlayer and as we have followed the details of his method 
instead of those of the latter authors, we have adopted his criteria in 
estimating our results. 

Our supper hour, 5.30, was a half hour later than Mosenthal’s and 
this would tend to make the night urine slightly greater in amount and 
lower in specific gravity. We have not therefore regarded as abnormal 
the few cases in our series which show a night urine of 400 to 450 cc. or 
a night specific @ravity of 1017. In all other points we have followed 
exactly Mosenthal’s method. 
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EXPLANATION OF DIAGRAMS 
Water secretion is represented by the columns, specific gravity by the line. 
of day and night output and of total intake and output is shown in center. 


and output of sodium chloride are presented at the extreme right. 
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The cases for this second series were selected from the same type of 
patients as in the first series; that is, for the most part from far ad- 
vanced unfavorable pulmonary cases with traces of albumin or casts in 
the urine. A few of the patients in series 1 who were still in the sana- 
torium were included in this second series. The few cases in the sana- 
torium who showed clinical evidence of nephritis or renal tuberculosis 
were also included. 

The results of these tests are shown in table 2. 

Discussion of results in series 2. In analyzing the results in this series 
we may group the cases in varying ways. In the table they have been 
analyzed according to their renal condition as determined by ordinary 
clinical tests and will be discussed first on this basis. They fall into the 
following groups: _ 

Cases 1 to4. Hypertensive nephritis complicating pulmonary tuber- 
culosis. 

Cases 5 to 6. Terminal edema. 

Cases 7 to 11. Genito-urinary tuberculosis. 

Cases 12 to 18. Albumin and casts. 

Cases 19 to 38. Trace of albumin, or few hyaline casts. 

Cases 39 to 43. Normal. 

The results of the functional tests may be divided for convenience 
into three groups according to the degree of functional disturbance as, 
first, normal; second, slight functional disturbance, that is to say, a 
night urine of 450 to 600 cc., or a night specific gravity a few points 
below 1017, or a variation of specific gravity of only 6 or 8 points; 
third, more marked functional disturbance, that is, with the above 
abnormalities more pronounced and in combination, and also the cases 
with a marked deficiency in sodium chloride excretion. This grouping 
is of course arbitrary and somewhat rough, but we believe that it is 
exact enough for the purpose of this analysis. 

Table 3 shows how the cases fall in this grouping. 

The most striking fact in looking at this table is that the cases of 
marked disturbance of function are all, except three, cases which have 
definite clinical evidence, aside from albumin and casts, of renal disease. 
Where albumin and casts were the only renal abnormality two-thirds of 
the functional tests were normal and the other third, except for three 
cases, showed only slight departure from normal. In a test of this 
character it is necessarily difficult to draw a hard and fast line between 
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the normal and the abnormal limits, and we feel that these slight abnor- 
malities found in many of the cases should not be regarded too seriously. 

Let us consider these various groups a little more in detail. Group 
1 shows a definite functional picture which Mosenthal (13) has described 
in hypertensive nephritis of the chronic interstitial or arteriosclerotic 
The night urine is increased and of a lowered specific gravity, 
and in two of the cases there is a tendency to fixation of the specific 
gravity curve. Diagram II, graphically illustrating case 3, shows these 
changes. 


type. 


Group 2 we have described as terminal edema. 


Not infrequently in 
the course of pulmonary tuberculosis an edema, general or localized, 
occurs from a few days to a few weeks before death. It is a sign of 


TABLE 3 
FUNCTIONAL TEST 
GROUP CLINICAL CONDITION 
Normal Slight | Marked | Total 
3  |Genito-urinary tuberculosis................ 5 5 
§  |Trace of albumin and hyaline casts. ........ 13 + 3 20 


most grave prognostic significance, but whether it depends primarily on 
a parenchymatous nephritis or myocardial weakness, the weakened 
right ventricle being unable to efficiently keep up the circulation through 
the greatly reduced pulmonary vessels, we have never been able to 


determine. 


Probably both factors play a part. 


Parenchymatous 


changes are usually found in these kidneys at autopsy, but on the other 
hand the blood pressure is as a rule very low. The heart sounds may 
be weak, but murmurs are rare. We have never seen much response to 
any kind of therapy. Digitalis does no good and salt-free diet has not 


removed the edema in the few cases in which we have tried it. 


The 


picture obtained from the functional test in these two cases is a very 
definite one but does not help any in determining the etiology of the 
condition, as, according to Mosenthal (13), this same picture is given 
both by cases of parenchymatous nephritis and by broken cardiac com- 
pensation. The characteristic picture is a reduction of water and espe- 
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cially of salt output. This is graphically shown in diagram IV. It is 
interesting to note that this same patient had received a functional 
test (diagram III, case 14) before the onset of the edema, at which time 
the output of salt was good (compare diagrams III and IV). 

Group 3 contains two cases of bilateral renal tuberculosis, both diag- 
nosed cystoscopically, and three other cases in which a tuberculous 
orchitis and suggestive urinary symptoms made a probability of accom- 
panying renal tuberculosis. In case 10, although at the time of the 
test there were no renal symptoms, definite renal disease developed 
about eighteen months later. Case 7 died with uremic symptoms 
ten months after the test and an autopsy showed both kidneys to be 
completely involved by tuberculous lesions. The test in all of these 
cases indicates a very definite disturbance of function. The night urine 
is increased in four cases, with lowered specific gravity in three, but 
most characteristic of this group, occurring in all cases except 11, is a 
rather marked fixation of the specific gravity curve. This curve may 
be at a high level as in case 7 or at a low level as in case 8. Diagrams 
V, VI, and VII, representing cases 7, 8 and 10 illustrate these points. 
Mosenthal (13) obtained a picture very similar to this in cases of cysti- 
tis, pyelitis, and hypertrophied prostate. It is possible therefore that 
the picture in these cases of ours may have been influenced by tubercu- 
losis elsewhere in the genito-urinary tract than the kidneys. Cystitis 
was not a common feature in any of these five cases, but we know that 
renal tuberculosis is almost always accompanied by more or less disease 
in the bladder. The two cases which were cystoscoped showed an 
accompanying cystitis but not of marked grade. The important fact 
however is that these cases of genito-urinary tuberculosis do show a 
characteristic change in the functional picture obtained by this test, 
whether this be due to renal or extra-renal causes The other renal 
tests in 3 of these cases have been discussed in the first series (see cases 
5, 6, and 7), while in the other case tested (case 10) phthalein and blood 
urea were both normal. It would seem that Mosenthal’s method, at 
least from a diagnostic standpoint, is of more value in these cases than 
the phthalein test. ‘ 

In group 4 the most interesting point is that in spite of the presence 
of albumin and casts in more than minimal amounts, 3 of the 7 cases 
showed a normal functon by this test, just as similar cases in the first 
series had by the phthalein and blood urea tests Two cases (13 and 
14) showed an increased night urine and three of them (12, 14 and 17) 
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a low night specific gravity. Case 13, as shown by subsequent devel- 
opments (see discussion of case 5) probably had a parenchymatous 
nephritis. 

In group 5, 13 of the cases showed normal function in spite of traces 
of albumin and casts. Three others (20, 21 and 35) showed only a low 
night specific gravity without other abnormality and one (19) an in- 
creased night urine of slightly low specific gravity. In three cases how- 
ever (36, 37 and 38) a definitely abnormal picture was obtained. The 
night urine was large in amount, with a low specific gravity, and in 
cases 37 and 38 there was a fixation of the specific gravity curve. Clini- 
cally we did not find any evidence of nephritis or of genito-urinary 
tuberculosis, but the functional picture is so definite that we must con- 
clude that there was some such factor. Unfortunately all of these cases 
left the sanatorium soon after this test, and before it had been followed 
up to any definite conclusions. 

In group 6 three cases were normal while two (39 and 40) showed 
only a slightly lowered night specific gravity, so slight as to be probably 
without significance. A consideration of the last three groups would 
lead to the conclusion that the presence of albumin and casts, even in 
considerable amounts, does not necessarily indicate any disturbance of 
renal function, although it is not infrequently accompanied by such. 

It seems worth while also to analyze this series from another stand- 
point, using the pulmonary instead of the renal condition of the patients 
as a basis for this purpose. Instead of using the ordinary classification 
of incipient, moderately, and far advanced, we have divided the patients 
into four groups of afebrile favorable cases, afebrile unfavorable, febrile 
unfavorable, and febrile very unfavorable. All of the patients in the 
last three groups and four in the first group were far advanced. We 
have excluded from this consideration the cases of nephritis and renal 
tuberculosis, since the results were in these cases obviously influenced 
by factors aside from the pulmonary disease. The thirty-two cases 
thus left may be divided as in table 4. 

This table will indicate that the more advanced and unfavorable the 
stage of the pulmonary disease, the more apt is there to be a lowering 
of renal function. This lowered function however is usually of only 
such slight grade as to be of little significance. Even among the very 
unfavorable cases, we find three out of seven, or nearly half, with nor- 
mal. function. It would appear therefore that in pulmonary tubercu- 
losis kidney function is as a rule only slightly if at all impaired, even in 
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far advanced very unfavorable cases. Fever appears to have no effect 
on kidney function, according to this test, for the unfavorable afebrile 
group 2 shows as many with lowered function as the unfavorable febrile 
group 3. 

Finally the question comes up as to the value of these tests in routine 
pulmonary tuberculosis work, whether in sanatorium, hospital, or pri- 
vate practice. They are somewhat time consuming, and cause a cer- 
tain amount of inconvenience to the patient, and we do not believe 
that it would be worth while to add them as a routine to the ordinary 
clinical and urinary tests, although they probably would, if so employed, 
occasionally bring to light an otherwise unsuspected disturbance of 
renal function, as in cases 36, 37, and 38 of our second series. In cases 
where there is any suspicion of nephritis, however, or especially of 
genito-urinary tuberculosis, either from history, symptomatology, 


TABLE 4 
FUNCTIONAL TEST 
GROUP PULMONARY CONDITION 
Normal Slight Marked Total 
2 \Atfebrile unfavorable... 4 3 1 8 
4 |Febrile, very unfavorable. ................. 3 3 1 7 


clinical tests, or urinalysis, we are sure that they afford very valuable 
help and are well worth the effort required. In our experience Mosen- 
thal’s test is the most delicate of the lot, and if only one is used, should 
have preference. Of the other tests phenolsulphonephthalein is the 
most valuable. The lactose test we believe may be discarded without 
loss. The blood urea and Ambard tests are of unquestioned value but 
are so difficult and time consuming and apparently afford so little in- 
formation that cannot be gained by the phthalein test, that we believe 
they may be reserved only for exceptional] cases. Mosenthal’s test 
and the phthalein test would therefore be recommended to be used 
under the conditions just mentioned. 


GENERAL CONCLUSIONS 


1. In pulmonary tuberculosis, when unaccompanied by clinical evi- 
dence of renal disease, tests for renal function including phenolphthalein, 
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lactose, blood urea, Ambard’s coefficient and Mosenthal’s test meal 
show a normal or only slightly lowered function in all stages of the 
disease. 

2. Slight lowering of function, sometimes found by Mosenthal’s test, 
is more apt to be found in far advanced and unfavorable types of the 
disease than in favorable types. 

3. Faint traces of albumin with or without a few hyaline casts appear 
to have no significance, so far as renal function is concerned. Albumin 
or casts in larger amounts are more frequently accompanied by slight 
lowering of renal function. 

4. Renal tuberculosis, and apparently extra-renal genito-urinary 
tuberculosis, give a characteristic picture with Mosenthal’s tect which 
may be of help in diagnosis. The other tests in this condition show 
only slight if any indication of lowered function. 

5. Chronic nephritis may occur as an independent complication of 
pulmonary tuberculosis, and, when present, an abnormal function is 
usually indicated by one or more of these tests. 

6. Cases of terminal edema in pulmonary tuberculosis show a char- 
acteristic picture by Mosenthal’s test, with a marked decrease in water 
and sodium chloride elimination. Whether this is due primarily to 
renal or cardiac conditions has not been determined. — 

7. A good working rule in pulmonary tuberculosis practice in regard 
to employing these tests would appear to us to be as follows: When 
there is any suspicion of nephritis or genito-urinary tuberculosis a 
Mosenthal test and a phthalein test should be made for the valuable 
diagnostic and prognostic help they may afford. In the absence of 
clinical symptoms of renal disease, if the urine shows albumin in amount 
beyond a trace, or casts other than a few hyaline, a Mosenthal test 
should be made. , If this is positive the case should be kept under care- 
ful observation for the development of renal disease. 
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THE CULTIVATION OF TUBERCLE BACILLI FROM THE 
CIRCULATING BLOOD IN MILIARY TUBERCULOSIS'. 


MILDRED C. CLOUGH 
From the Medical Clinic of the Johns Hopkins Hospital 


The occurrence of tubercle bacilli in the circulating blood in miliary 
tuberculosis has been recognized for a long time. The pathological 
anatomy of this disease indicates that tubercle bacilli must be distrib- 
uted throughout the body from a primary focus by means of the blood 
stream. Even before the discovery of the tubercle bacillus, Villemin 
in 1868, and later others, produced tuberculosis in animals by inocula- 
tion with blood, first from experimentally infected animals, and later 
from tuberculous patients. Since that time, the presence of tubercle 
bacilli in the circulating blood of tuberculous patients has been proved 
by many investigators by the production of generalized tuberculosis in | 
guinea-pigs inoculated with blood. The results obtained by a number 
of different authors are summarized in table 1. 

As is shown in the table, there is a great discrepancy in the percent- 
age of positive results obtained by different authors by the inoculation 
of guinea-pigs with blood. This may be explained in two ways: 

First, in some cases, the diagnosis of tuberculosis in the inoculated 
guinea-pigs is unreliable. For example, in the series reported by Lieb- 
ermeister many of the guinea-pigs reported as tuberculous died in 
from one to three weeks (or even less) after inoculation, obviously of 
acute intercurrent infection, without distinctively tuberculous lesions. 
No histological studies were reported, and the diagnosis was based on 
staining acid fast rods in smears from the bloody peritoneal exudate or 
from the organs. Some authors, for instance Kennerknecht, considered 
a guinea-pig tuberculous in the absence of gross lesions or histological 
changes if they found acid fast bacilli in the blood of the animal, or 
even in the sediment from the organs when digested with antiformin. 
Sturm even went so far as to call a guinea-pig tuberculous because he 
was able to find Gram positive bacilli and Much granules in the sedi- 


1 This work was done under the Mary Putnam Jacobi Fellowship of the Woman’s Medi- 
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ment of the digested organs. ‘n other reports, including those of Haga, 
Klemperer, and C. Fraenkel the character of the lesions found in the in- 
oculated animals is not described, and it is impossible to draw any con- 
clusions as to the reliability of the results. 

Secondly, the type of cases studied differs in the different reports, 
some authors including only miliary tuberculosis in their statistics, and 
others only pulmonary or other types of tuberculosis. In this table 
the cases of miliary tuberculosis reported are separated from tubercu- 
losis of other types, and included under a different heading. 

In all, I have collected from the literature 1508 cases of tuberculosis 
studied by guinea-pig inoculation, of which 195 gave positive results. 
The percentage of positive results (12.9 per cent) in this series corre- 
sponds approximately to that obtained by Fischer in a compilation of 
1250 cases with 17 per cent positive inoculations, by Fraenkel of 500 
cases with 20 per cent positive results, and by Austrian and Hamman of 
863 cases with 11 per cent positive inoculations. My figures are un- 
doubtedly too high, because included in my table are the results of 
several investigators who were not sufficiently critical in their interpre- 
tation of tuberculous lesions in guinea-pigs. If the series of Lieber- 
meister, Sturm, and Kennerknecht are omitted, there remain 1345 cases 
with 119 positive inoculations, approximately 8.8 per cent. Faber, 
selecting 1060 cases tested by guinea-pig inoculation with blood ob- 
tained during life, found only 4.2 per cent positive, while in 37 cases 
tested post mortem 38 per cent were positive. 

If one considers only cases of miliary tuberculosis the percentage of 
positive guinea-pig inoculations with blood becomes much higher. Of 
48 cases of miliary tuberculosis listed in table 1, 32 gave positive results, 
or 66.6 per cent. These figures are probably reliable because in nearly 
all instances gross lesions were reported in the inoculated animals. If 
the cases of miliary tuberculosis are subtracted from the total number 
there remain 1297 cases with 87 positive inoculations, a percentage of 
6.7 for all types of tuberculosis other than miliary tuberculosis. 

One may conclude, therefore, that the occurrence of tubercle bacilli 
in the circulating blood, at least in sufficient number to infect a guinea- 
pig, is relatively infrequent (6.7 per cent) in all forms of tuberculosis 
other than miliary tuberculosis, whereas in miliary tuberculosis, tuber- 
cle bacilli occur in the blood in a large percentage (66.6 per cent) of 
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The attempted demonstration of tubercle bacilli in the blood by 
means of stained smears needs little comment. Austrian and Hamman 
in 1915 published a detailed article with a fairly complete bibliography 
on the subject, and Berry in her article has good summaries of the 
earlier literature. Liebmann in 1891 reported the finding of tubercle 
bacilli in blood smears from tuberculin-treated patients. It was shown, 
however, that his findings were due to gross errors in technique. In- 
terest in the subject was reawakened in 1909 by the publications of 
Rosenberger in this country and of Schnitter in Germany. Rosen- 
berger reported the demonstration of tubercle bacilli in the blood in 
100 per cent of a series of 49 cases, and later of 300 cases, by staining 
the organisms in the centrifugalized sediment from citrated blood. 
Schnitter used a modification of Staubli’s acetic acid method for the 
demonstration of parasites in the blood. After hemolyzing the red 
blood cells in acetic acid he digested the sediment, obtained by centrif- 
ugalization, with antiformin. He claimed to have found tubercle 
bacilli in smears from the sediment so obtained in 32 per cent of tuber- 
culous cases. 

Following these publications a large amount of work was done on 
the subject with very conflicting results. Kurashige even found tubercle 
bacilli in blood from apparently normal individuals. Parallel experi- 
ments with guinea-pig inoculations and staining methods did not, 
in most instances, give corresponding results. A source of error in 
these results was pointed out first by Brem, who demonstrated the 
frequent presence of acid fast bacilli in distilled water. This observa- 
tion was later confirmed by other writers (Burvill-Holmes, Beitzke, A. 
Lehmann). Bacmeister and Rueben found that the chemical reaction 
of acetic acid and antiformin may cause appearances simulating acid 
fast bacilli, and Bernard, Debré, and Baron found acid fast granules in 
pure antiformin. These observations, together with the conflicting re- 
sults obtained by parallel series of guinea-pig inoculations, indicate the 
unreliability of the method. 

The frequent difficulty in the differential diagnosis of miliary tuber- 
culosis from other non-tuberculous infections clinically, and the slow- 
ness and uncertainty of diagnosis by guinea-pig inoculation, suggested 
the use of cultural methods for the demonstration of tubercle bacilli 
in the blood. 

A fairly extensive review of the literature reveals only one case in 
which tubercle bacilli have been cultivated from the blood of tuberculous 
patients. This was a case reported by Faber, who obtained a growth 
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of tubercle bacilli on a plain agar slant inoculated with blood from the 
heart of a child dead of generalized tuberculosis. Faber obtained nega- 
tive cultures with 1 to 5 cc. of blood in 21 other cases of miliary tuber- 
culosis in children, and negative cultures have been obtained from the 
blood by Brown, Heise, and Petroff in 22 pulmonary cases, and by 


_ Anderson in 47 pulmonary cases and 1 joint case. Positive cultures 


from the blood of experimentally infected guinea pigs and rabbits have 
been reported by Loewenstein, and later by Anderson. 
The following method was used at first in my cultures, but was later 


- modified in order to decrease the time necessary for growth to become 


apparent. Ten to 15 cc. of blood were aspirated with a syringe from a 
cubital vein and added to an equal volume of 1.5 per cent solution of 
sodium citrate to prevent clotting. Part of this blood was used for 
control guinea-pig inoculations in most of the cases. The remaining 
blood was added to shallow flasks of 5 per cent glycerine broth made 
neutral or slightly acid (phenolphthalein). After a preliminary incuba- 
tion the contents of the flasks were centrifugalized and the sediment 
planted on blood agar slants. Human blood agar was used because it 
was simply and easily obtained. The slants were then sealed with 
paraffine to prevent drying, and incubated. 
Positive results were obtained by this method in 3 cases. 


Case 1. G. H., Med. 23207, colored boy, five years of age. A clinical 


diagnosis of acute miliary tuberculosis was made, though at first the clinical. 


picture resembled that of typhoid fever. Autopsy diagnosis: Acute miliary 
tuberculosis with the primary focus in the mediastinal glands, rupturing into 
the azygos vein. Blood culture was obtained ten days before death. Three 
cubic centimeters of citrated blood were added to a flask of glycerine broth 
and incubated for six weeks. Smears made from the sediment in the flask 
at this time showed acid fast bacilli. The contents of the flask were then 
centrifugalized, part of the sediment planted cn blood agar slants, and part 
injected intraperitoneally into each of 2 guinea-pigs. After three weeks a 
dry, wrinkled, slightly brownish growth was noted on the blood agar slants, 
and after six weeks one of the guinea-pigs died with generalized tuberculosis. 
Tubercle bacilli were demonstrated in smears from the subcultures, and 
from the organs of the guinea-pig, and were grown in culture from the spleen 
and liver of the guinea-pig. The other guinea-pig inoculated with the sedi- 
ment died four days after the injection without tuberculous lesions.? 


2 This blood culture, and several of the cultures from other fluids included in table 2, were 
taken by Dr. Paul W. Clough, and the data in regard to them obtained, with his permission, 
from the hospital records. 
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Case 2. G. W., Med. 35610, white man, thirty-seven years of age. In this 
case also the clinical picture at first resembled that of typhoid fever, but the 
subsequent course made a definite: diagnosis of miliary tuberculosis possible. 
Autopsy diagnosis: Fibrinous pleurisy, encapsulated apical pulmonary tuber- 
culosis, bronchial lymphadenitis, caseous tuberculosis of-the left adrenal, 
caseous mesenteric and retroperitoneal tuberculosis, rupture of a caseous - 
gland into the cisterna chyli, generalized miliary tuberculosis, tuberculous 
meningitis and choroiditis, ulcer of the ileum. Fifteen cubic centimeters of 
blood were obtained in citrate solution fourteen days before death. A guinea- 
pig inoculated intraperitoneally with 3 cc. of the blood died a few days later 
without tuberculous lesions. Twelve cubic centimeters of the blood were 
added to several flasks of glycerine broth, and incubated for about five weeks. 
The contents of the flasks were centrifugalized, and the sediment planted on 
blood agar slants which were then sealed. About four weeks later numerous 
pinhead sized, buff-colored, dry colonies were noticed. Smears from the 
culture showed slender, acid fast bacilli, some curved and beaded, typical 
of the tubercle bacillus in their morphology and arrangement. Three guinea- 
pigs were injected with varying amounts of the culture, and all developed 
generalized tuberculosis. At autopsy all of the animals showed caseous tis- 
sue at the points of inoculation, extensive glandular enlargement with casea- 
ticn in many of the glands, and caseous conglomerate tubercles in the spleens, 
which in two of the guinea-pigs were six to eight times the normal size. Two 
of the guinea-pigs showed also similar caseous tubercles in the liver. Typical 
tubercle bacilli were demonstrated in the glands, spleens, and livers of all 
the inoculated guinea-pigs. Subcultures from the original culture were made, 


‘and a characteristic growth appeared in about ten days. Smears from this 


growth showed typical tubercle bacilli in pure culture. 

Case 3. J. E., H. L. H. Disp. 12893, white boy, six years of age, from 
‘the service of Dr. Howland. Clinical diagnosis: Acute generalized miliary 
tuberculosis, tuberculous meningitis, and tuberculosis of the choroid. No 
autopsy was made. X-ray examination showed miliary tuberculosis of the 
lungs. Tubercle bacilli were demonstrated by smears and by guinea-pig 
inoculation in the spinal fluid. Blood culture was made three days before 
death. Fifteen cubic centimenters of blood were obtained in citrate solution. 
Two guinea-pigs were inoculated in the left groin with 3.75 cc. of blood each. 
One guinea-pig lived four months, and when killed at the end of that time, 
showed no tuberculous lesions. The other guinea-pig remained healthy for 
four months and was then lost. The other half of the blood (7.5 cc.) was 
added to shallow glycerine broth flasks. After sixteen days the contents 
of the flasks were centrifugalized, the sediment planted on blood agar 
slants and the slants sealed. This culture was set aside after a short 
period of observation, and was not looked at again until six months later, 
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when a growth was noticed on one slant, in the water of condensation. Char- 
acteristic, large, buff-colored, dry colonies were present in the fluid, and also 
at the base of the slant where the water of condensation had washed over the 
slant. Smears from the growth showed an acid fast bacillus having the mor- 
phological features of the tubercle bacillus. An emulsion made from the 
growth was injected into two guinea-pigs. One of these died eighteen days 
later with a large caseous mass at the site of inoculation, enlarged but not 
caseous iliac, mesenteric, and bronchial glands, marked enlargement of the 
spleen which was studded with miliary tubercles, and consolidation of the 
left lung. Typical tubercle bacilli were demonstrated in smears from the 
_ spleen. The other guinea-pig died six weeks after inoculation with caseation 
at the point of injection, general glandular enlargement with caseation, and 
extensive miliary tuberculosis of the spleen and liver. Smears from the liver 
and spleen showed many tubercle bacilli. Subcultures from the original cul- 
ture were made, and a typical growth appeared in about nine days. 

In carrying out these cultures no attempt was made to make an early diag- 
nosis of the cases by means of the cultures, and they were not watched care- 
fully for the first appearance of growth. In order to make the cultures of 
practical value in diagnosis it seemed desirable to try methods which would 
yield growth in a shorter period of time. In the third case cited above, the 
appearance of growth in only one of the slants inoculated from the broth after 
sixteen days incubation suggested that very little multiplication had occurred 
in the broth. It was thought, then, that this preliminary incubation in broth 
might be dispensed with, and the following method was used. The blood 
was hemolyzed with distilled water, and the sediment after centrifugalization. 
planted directly on blood agar slants which were sealed with parafiine. 


Since there were no cases of miliary tuberculosis in the clinic at the 
time, the experiment was made with normal blood artificially seeded 
with a very small number of tubercle bacilli (G. W., third transfer). 
Ten cubic centimeters of blood were collected in the usual way, and the 
red blood corpuscles hemolyzed by the addition of distilled water. The 
blood was then centrifugalized at high speed for one and one-half hours, 
and the sediment planted on blood agar slants which were sealed with 
paraffine. In six days, growth became visible as small, semi-transparent 
colonies, which in eight days were somewhat larger and more opaque, 
and at the end of ten days were characteristic. . 

Growth in the culture direct from the body would probably have been 
‘somewhat slower in appearing than in this culture from the third trans- 
fer. Smears from the culture showed tubercle bacilli in pure culture. 

Three positive cultures were obtained by the second method in 2 
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cases. In one of these cases 2 positive blood cultures were obtained, 
one ante mortem, and one from the heart’s blood post mortem. 


Case 1. E.M.,H.L. H. Disp. 14950, colored girl, eight years of age, from 
the service of Dr. Howland. Clinical diagnosis: Generalized miliary tuber- 
culosis, tuberculous meningitis. Autopsy diagnosis: Generalized tubercu- 
lous lymphadenitis, generalized miliary tuberculosis, tuberculous meningitis 
and peritonitis. Focus of dissemination not found. A blood culture was 
obtained one day before death. Twenty cubic centimenters of citrated blood 
were hemolyzed by the addition of distilled water. The blood was then 
centrifugalized and four-fifths of the sediment (representing 16 cc. of blood) 
was planted on blood agar slants. One-fifth of the sediment (from 4 cc. of 
blood) was injected subcutaneously into the groin of a guinea-pig. This 
animal died three months later from an intercurrent bronchopneumonia 
without tuberculous lesions. In this case hemolysis of the blood was in- 
complete, and the slants were covered with a rather thick layer of sediment. 
For this reason growth did not become evident for twenty-five days. Smears 
from this growth showed typical tubercle bacilli. A guinea-pig inoculated 
with a suspensicn cf this growth died ten weeks later, and showed a general 
glandular enlargement with caseation in many of the glands, and a marked 
enlargement of the spleen which was full of tubercles. The nature of these 
lesions was confirmed by microscopical sections. Tubercle bacilli were grown 
from the spinal fluid in this case in ten days. 

Case 2. Ten cubic centimeters of blood were obtained from the heart of 
the preceding case at autopsy, and cultured in the same way. Growth be- 
came evident thirteen days after the culture was made as small, colorless, 
non-characteristic colonies, and smears from the culture showed numerous 
tubercle bacilli. The spinal fluid obtained post mortem was also cultured. 
After thirteen days growth was noted as fair-sized, buff-colored, dry, rounded 
colonies. 

Case 3. L. M., H. L.H. Disp. 15068, white girl, four years of age, from the 
service, of Dr. Howland. Clinical diagnosis: Pulmonary tuberculosis, tuber- 
culous meningitis, miliary tuberculosis (?). No autopsy was obtained. The 
blood was cultured one day before death. Ten cubic centimeters of blood 
were obtained in citrate solution, and the red blood cells laked by the addition 
of distilled water. After centrifugalization three-fourths of the sediment was 
planted on blood agar slants which were then sealed, and one-fourth of the 
sediment inoculated subcutaneously into the groin of a guinea-pig. After a 
week’s incubation, minute, semi-transparent, colorless colonies became visible 
on some of the slants, and smears from these colonies showed clumps of typi- 
cal tubercle bacilli. The guinea-pig inoculated with one-fourth of the sedi- 
ment, died five and one-half weeks later and showed caseous areas in the 
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regional and iliac glands. Tubercle bacilli were demonstrated in smears 
from these glands. A guinea-pig inoculated with a suspension of the growth 
is still alive after three weeks, but shows marked enlargement of the regional 
glands. An exploratory operation showed extensive caseation of the regional 
glands, and marked enlargement of the spleen which was firm and appar- 
ently studded with small tubercles. The spinal fluid from this case was also 
cultured, and definite colonies appeared in a week. 


By this method of cultivation positive results have been obtained from 
the blood in a relatively short time in 2 cases. A tentative diagnosis 
might have been made even before the appearance of visible growth by 
means of smears if sufficient multiplication had occurred. When the 
_ colonies first appear they are not characteristic, and smears must be 
made before an absolute diagnosis can be made. It may bea long time 
before the growth becomes as profuse as that of old laboratory strains, 
or this may occur only after repeated transfers. In the first case, the 
sediment obtained after laking the blood, when spread over blood agar 
slants, was so thick that growth did not become recognizable for twenty- 
five days. In order to obtain positive cultures in the shortest possible 
time, (therefore making the method more useful as a diagnostic pro- 
cedure), it may be desirable to reduce the bulk of the sediment still further 
by digestion with antiformin (as originally suggested by Uhlenhuth 
and Kersten for cultures from sputum and other tuberculous materiaJ) 
and to inoculate the washed sediment directly on blood agar. This 
method would also be of value if the blood had accidentally become 
contaminated, or in the case of autopsy blood cultures where post mor- 
tem invasion of the blood by the other organisms may have occurred. — 
Blood cultures done by this method are in progress at the present time. 
It is also possible that the use of other media such as Dorset’s 
egg medium, or glycerine beef agar, might give positive results in a 
shorter period of time and in a larger percentage of cases. Human 
blood agar was used in my cultures because it was easily available. 

Negative blood cultures by one or another of these methods were 
obtained in 2 out of the 7 cases of acute miliary tuberculosis studied. 
In one of these cases only 2 cc. of blood were available for culture, and 
1 cc. for guinea-pig inoculation. The guinea-pig has remained healthy 
for three months, and has no enlargement of the inguinal glands. 

Negative blood cultures were obtained in 9 cases of other types of 
tuberculosis, and guinea-pig inoculations done in 4 of these cases were 
negative as well. Of these cases one was tuberculous peritonitis; a 
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second, an acute tuberculous bronchopneumonia, a third; a chronic 
pulmonary tuberculosis in the second stage; a fourth, a pulmonary 
tuberculosis with adenitis and tabes mesenterica; and the remaining 
five, cases of tuberculous meningitis. 

Cultures from the sediment obtained by centrifugalizing other tuber- 
culous fluids have also been made by planting the sediment directly 
upon blood agar slants and sealing them. The results of these cultures, 
and of control smears and guinea-pig inoculations when made, are 
recorded in table 2. 

In the work summarized in table 2 no attempt was made to watch 
the cultures for the earliest date at which growth appeared except in 
the last 4 positive spinal fluid cultures in the table, and parallel smears 
and guinea-pig inoculations were not done in every case. Of the 16 
spinal fluid cultures 2 were negative and 14 were positive. In 7 of the 
cases positive by culture, tubercle bacilli could not be demonstrated in 
smears. Four pleural fluids were cultured with 1 positive result. 
Smears from this positive case were negative, but a guinea-pig inocu- 
lated with the fluid developed generalized tuberculosis. The 3 nega- 
tive cases were negative also by guinea-pig inoculation, and 2 of the 3 
by smears as well. Tubercle bacilli were grown in culture from 2 out 
of 3 fluids from tuberculous joints, and from the pus from an abscess of 
a rib, and an abscess of the sternum. One peritoneal fluid and 1 peri- 
cardial fluid were negative by culture and by guinéa-pig inoculation. 
Both of these cases were probably not tuberculous. 


SUMMARY AND DISCUSSION 


In this work tubercle bacilli have been grown in culture for the first 
time from the circulating blood of 5 patients with miliary tuberculosis. 

In the first method used the blood was added to glycerine broth flasks, 
and after a preliminary incubation the sediment was planted on blood 
agar slants, which were sealed and incubated. Three positive cultures 
were obtained by this method. In order to shorten the period of time 
necessary for growth to become visible, a second method was tried in 
which the blood was hemolyzed with distilled water and the centrif- 
ugalized sediment planted directly on blood agar slants. Three posi- 
tive cultures were obtained from 2 patients by this method in twenty- 
five, thirteen, and seven days. In order to reduce still further the bulk 
of the sediment, and hence the period of time necessary for growth to 
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become visible, a third method is suggested, consisting in the digestion 
of the sediment by means of antiformin. Further work is being done 
with this method. 

In order to be of value, cultural methods for the demonstration of 
tubercle bacilli in the blood must give positive results sooner and more 
constantly than the method of guinea-pig inoculation. The data at 
hand are insufficient to permit any definite conclusions, and further 
work is being done as cases are available to determine these points. 
The experiment with the artificially seeded blood culture, and the three 
positive cultures obtained by the second method, indicate that growth 
may be obtained with appropriate methods in from one to three weeks. 
This is considerably under the time within which a positive result could 
often be obtained by guinea-pig inoculation. The injection of blood 
subcutaneously into the groin of a guinea-pig produces an induration 
which will mask the development of a moderate glandular enlargement 
for several weeks, and prevent an early diagnosis of inoculation tuber- 
culosis in this way. Furthermore, tuberculosis produced in guinea- 
pigs by the injection of blood containing tubercle bacilli may be very 
slow in developing, as claimed by Marmorek in his work with experi- 
mentally infected guinea-pigs, and by others, using the blood of human 
cases (Baetge, Rumpf and Zeissler). 

As regards the relative constancy with which results can be obtained 
by culture and by guinea-pig inoculation, nothing definite can yet be 
said. Under favorable cultural conditions, one might expect that one 
organism in the blood would produce a growth, while an appreciable 
number (varying inversely with the virulence) are needed to infect a 
guinea-pig. In the third case in my series half of the blood was injected 
into 2 guinea-pigs, neither of which became infected, while growth was 
obtained from the cultured half; and in the fourth case in which the 
blood culture was positive, the guinea-pig, inoculated with one-fifth of 
the blood obtained, died of intercurrent disease at the end of three 
months with no evidences of tuberculosis. Furthermore, guinea-pigs 
may die too soon for the development of macrosopic or microscopic 
lesions, either from the effects of the injection or from some intercurrent 
disease. This occurred in four of the control guinea-pig inoculations, 
one with blood, one with spinal fluid, one with joint fluid, and one with 
culture. The evidence at hand, then, would indicate that suitable 
cultural methods will probably yield positive results more promptly 
and more regularly than animal inoculations. 
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The methods of demonstrating tubercle bacilli in the blood by means 
of smears have been shown to be unreliable, but when cultures are 
obtained from the blood we have conclusive evidence of the existence 
of a bacillemia. 

On the other hand smears made from clear fluids with relatively 
little sediment frequently give reliable results by direct staining meth- 
ods. In this series, however, tubercle bacilli were demonstrated more 
frequently by culture than by smears, as one would expect with favor- 
able cultural conditions if the number of organisms is small. In the 
examination of one pleural fluid and seven spinal fluids for tubercle 
bacilli by smears and by culture, the smears were negative while the 
cultures were positive. In no instances were smears positive without 
the culture being positive also. 

The practicability of blood cultures as a diagnostic method will de- 
pend upon the frequency with which the tubercle bacillus enters and 
persists in the blood stream. That bacillemia occurs frequently in 
miliary tuberculosis is shown by the high percentage (66.6 per cent) of 
positive results obtained by various authors in these cases by the method 
of guinea-pig inoculation with blood (table 1), and by-the relatively 
large number of positive cultures obtained in the small series reported 
here (5 out of 7 cases). On the contrary this is probably a relatively 
uncommon phenomenon in pulmonary, and other forms of localized 
tuberculosis. Out of 1297 cases collected in table 1 only 6.7 per cent 
of guinea-pig inoculations with blood gave positive results, and in my 
series all of the blood cultures in these cases were negative. 

In spite of the large amount of work which has been done on the 
subject of bacillemia in tuberculosis there is very little information 
which is based upon reliable methods of study. It has been shown 
definitely that tubercle bacilli may enter the blood stream, but rela- 
tively little is known as to the conditions in which bacillemia occurs, 
its frequency and regularity, the number of organisms present, or its 
diagnostic or prognostic significance. 

The conditions in experimental tuberculosis in animals are somewhat 
better understood because the exact pathological lesions present can be 
determined, and to a certain extent controlled. The bacillemia follow- 
ing the injection of tubercle bacilli has been studied by various investi- 
gators by the inoculation of guinea-pigs with blood from the infected 
animals. Some authors (for example, Moewes) obtained positive inocu- 
lation tuberculosis by the injection of blood from experimentally in- 
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fected animals in a large percentage of cases, while others in similar 
experiments obtained negative results (Sawyer). These divergent re- 
sults are probably to be explained partly by differences in the viru- 
lence of the infecting organism, in its dosage and mode of administra- 
tion, and in the time elapsing after inoculation before blood was with- 
drawn for the test. Marmorek in 1907 published a detailed report 
upon this point. He found that after intravenous injection into guinea- 
pigs, the bacilli disappear from the blood after one to two days and 
recur four to six weeks later; after arterial inoculation they disappear 
after one to two days and recur from five to fourteen days later. After 
subcutaneous inoculation bacilli appear for the first time in the blood 
after thirty to sixty days; following inoculation into the anterior cham- 
ber of the eye, somewhat sooner; and still earlier (fourteen to twenty 
days) after intraperitoneal injection. The relation of the virulence 
of the bacilli injected to their persistence in the circulation was studied 
by Hess, who found that the feebly virulent strains persist less long in 
the circulation after inoculation, and reappear later than do virulent 
strains. 

Tuberculosis as it commonly occurs in man is not exactly analogous 
to that produced experimentally in animals, and a similar study of the 
bacillemia in human tuberculosis would be desirable. Blood cultures 
repeated at frequent intervals, supplemented, perhaps, by guinea-pig 
inoculations, would seem to offer a favorable method for determining 
not only the existence of a bacteriemia, but, approximately at least, 
the number of organisms present. 

Blood cultures, then, are suggested as an aid in the differential diag- 
nosis of acute miliary tuberculosis from other non-tuberculous infec- 
tions, add as a means of studying bacillemia in all forms of tuberculous 
disease. Direct cultures from spinal, pleural, peritoneal, and other 
fluids are recommended in those cases in which tubercle bacilli cannot 
be demonstrated by smears. 
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STANDARDS FOR THE DIAGNOSIS, CLASSIFICATION AND 
TREATMENT OF TUBERCULOSIS IN 
CHILDREN AND ADULTS 
COMMUNITY HEALTH AND TUBERCULOSIS DEMONSTRATION OF THE 


NATIONAL ASSOCIATION FOR THE STUDY AND 
PREVENTION OF TUBERCULOSIS 


Framingham, Massachusetts 


FOREWORD 


In the diagnosis of tuberculosis the greatest difficulties are met in 
the problems of childhood, and also in the questions involved in the 
determination of a diagnosis in adult cases where tubercle bacilli are 
not to be found in the sputum. 

As part of an effort to simplify and standardize these diagnostic prob- 
lems, Dr. Edward R. Baldwin of Saranac Lake, acting in his previous 
capacity as president of the National Association for the Study and 
Prevention of Tuberculosis, appointed a special committee known as 
the Diagnostic Standards Committee. ~ This committee, working in co- 
operation with the representatives of the Community Health and Tu- 
berculosis Demonstration in Framingham, after several sessions, has 
prepared a set of standards for diagnosis. 

These diagnostic suggestions have been approved by the National 
Committee in charge of the Framingham work, and are now submitted 
to the physicians of Framingham for a practical test. In their present 
printed form, it is hoped that they may also elicit the criticism and sug- 
gestions of physicians interested in tuberculosis work elsewhere. 

The Diagnostic Standards Committee not only attempted to meet 
the needs in the special fields of diagnosis mentioned above, but has 
also made an effort to clarify somewhat the standards for treatment in 
the several stages of the disease. Finally, the committee has recom- 
mended for use in Framingham the National Tuberculosis Association 
classification, with modifications suggested by Dr. W. L. Rathbun of 
Otisville Sanatorium, New York. 

It is hoped that the somewhat novel arrangement of sina recom- 
mendations into first, definitions, and second, minimum standards, will 
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prove practical and helpful. As far as Framingham is concerned, such 
a standardization would seem to have at least two distinct values. In 
the first place, it ought to be of practical importance to the physicians 
of Framingham. Further, uniformity in this regard is essential to the 
scientific aspects of the Community Health and Tuberculosis Demon- 
stration, if the results throughout a period of several years are to be at 
all comparable. 

The recommendations have been submitted to the physicians of 
Framingham through the Framingham Medical Club, and are now 
being experimented with by the Community Health Station examiners, 
the Board of Health Tuberculosis Dispensary, and the private physi- 
cians in Framingham. As a result of this trial, either in their present 
or modified form, it is hoped that they may subsequently prove of 
general use. 

The Community Health and Tuberculosis Demonstration National 
Committee: Dr. Edward R. Baldwin, Chairman; Dr. Chas. L. Minor, 
Dr. Charles J. Hatfield, Mr. Homer Folks, Dr. Lee K. Frankle, Dr. — 
Arthur K. Stone, Dr. Eugene R. Kelley, Dr. Stephen J. Maher, Dr. 
William Chas. White, Mr. Henry S. Dennison, Dr. Victor Safford, 
Dr. F. C. Smith. 

- The Diagnostic Standards Committee: Dr. Arthur K. Stone, Chairman; 
Dr. Edwin A. Locke, Dr. Cleveland Floyd, Dr. John B. Hawes, 2nd, 
Dr. Elliott Washburn, Dr. Vincent Y. Bowditch, Dr. Eugene R. Kelley, 
Dr. Herbert C. Clapp, Dr. Roger I. Lee, Dr. Richard Smith. 

Executive Officer: D. B. Armstrong, M. D. 


THE DIAGNOSIS OF THORACIC (PULMONARY, BRONCHIAL GLAND, ETC.) 
TUBERCULOSIS IN CHILDHOOD 


Definitions 


1. Loss of weight. By loss of weight should be understood an unex- 
plainable loss of at least 5 per cent below normal limits for that par- 
ticular child, or an unexplainable failure to gain weight over a period of 
four months. | 

2. Loss of strength. By loss of strength in its pathological sense is 
meant ease of tire and lack of staying power which are unusual for that 

individual child and which cannot be satisfactorily explained. 
3, Fever. In young children rectal temperatures alone are depend- 
able. To constitute fever in its pathological sense in childhood there 
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must be a more or less constant elevation of temperature over 100 de- 
grees, taken at various times during the day and lasting over a period 
of at least one week. In older children temperature rules for adults 
apply. 

4. Elevation of pulse. No definite standards can be laid down as to 
what constitutes elevation of pulse, as this varies according to the age. 
Observation should be over a longer period, and a wider latitude allowed, 
than in adults, before attaching significance to this as a symptom in 
childhood. 

5. Hemorrhage. As in adults, any amount of blood, with or with- 
out sputum, requires medical investigation as to its source. This is a 
rare symptom in childhood. 

6. Family history. An occasional case of tuberculosis in the patient’s 
uncles, aunts, cousins, etc., should not be considered of importance, 
unless there has been intimate exposure and personal contact with such 
acase. It is an important fact, however, when the patient’s immediate 
relatives, as mother, father, brother, sister, nurses, nursemaids, attendants, 
etc., have been tuberculous, and especially so when there has been pro- 
longed and intimate contact. . 

7. Exposure. Exposure to tuberculosis, no matter how slight, from 
human sources or from milk and milk products is of very great impor- 
tance. Prolonged exposure, especially under unhygienic habits or sur- 
roundings, is of still greater importance. This question should be gone 
into with the utmost care. 

8. Cough. No cough is characteristic of tuberculosis in childhood. 
Persistent cough for six weeks requires investigation. Tuberculosis can 
and often does exist without any cough whatsoever. In certain cases of 
bronchial gland tuberculosis there may be a brassy, strident, parox- 
ysmal cough resembling that of pertussis. 

9. Sputum. Sputum, if present, should be examined. It is compara- 
tively rare in tuberculosis in childhood. 

10. Hoarseness. Any huskiness or persistent hoarseness requires in- 
vestigation. This is likewise rare in childhood. 

11. Rales. Rales are not to be regarded as essential in diagnosis and 
are not in themselves alone evidence of tuberculosis. In fact by the 
time rales are found in tuberculosis in childhood the disease is usually 
advanced and the diagnosis only too evident. . 

12. Dulness. Only very light percussion should be used. Dulness 
is not to be looked for at the apices as in adults, but over both sides of 


ow 


of 
J 
j 
Fi 
4 
- 
hig 
: } 
| 
¢ 
i 
| 
fir 
2 
/ 
= 
| 
¢ 
} 
A 
1 
3 
4 
“+ 
f 
4 
/ 
— 
= 
) 
} ° 
j 
. 


DIAGNOSTIC STANDARDS IN TUBERCULOSIS 625 
the sternum (parasternal dulness), and between the scapulae (inter- 
scapular dulness.) 

13. Altered voice and breath sounds. Pure bronchial breathing and 
egophony are comparatively rare in tuberculosis in childhoood. Harsh, 
prolonged, high pitched expiration and an intense whispered voice are 
often present. The whispered voice and not the spoken voice should 
be used. 

14, D’Espine’s sign. Intense whispered voice heard below the third 
dorsal vertebra is considered by many as abnormal and indicates the 
presence of enlarged bronchial glands. Such glands are not necessarily 
tuberculous, however. ‘ 


Minimun standards 


On the basis of these definitions the following minimum standards in 
the diagnosis of active tuberculosis in childhood have been formulated: & 

1. Given a definite history of exposure, either from bovine or human : 
sources, any symptoms, constitutional or local, require the most | 
careful investigation, although they may not necessarily be due to 
tuberculosis. 

2. Constitutional signs and symptoms of disease, such as loss of 
weight and strength, fever, etc. are of more importance than signs and 
symptoms relating to the chest. 

3. Other causes for constitutional signs and symptoms, such as dis- 
eased tonsils or adenoids, carious teeth, improper feeding, rickets, etc., 
should be investigated before these signs and symptoms are attributed 
to tuberculosis. 

4, The presence of tuberculosis elsewhere in the body, such as glands, 
bones, joints, etc., is not necessarily indicative of tuberculosis in the 
chest, nor is it true that these forms of tuberculosis convey immunity 
against pulmonary disease. 

5. There may be extensive signs in the lungs, such as nna, rales, 
altered voice and breath sounds, without these being due to tubercu- 
losis. On the other hand, active tuberculosis may be present without 
definite signs and symptoms in the lungs. 

6. Tuberculin tests. The Von Pirquet skin test is the best to use. 
When this test, properly applied, has been repeatedly negative on three 
trials, except during or after an attack of measles, or in the presence 
of far advanced tuberculous disease, tuberculosis may be ruled out. A 
positive skin test in children under five years of age may be indicative 
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of tuberculous disease, and points to the necessity for further observa- 
tion. The diagnostic value of a positive tuberculin test becomes pro- 
gressively less important, as significant of active disease rather than 
infection, in the years from five to fourteen. 

7. A definite history of exposure, with a positive tuberculin reaction, 
accompanied by constitutional signs and symptoms, establishes a diag- 
nosis of tuberculosis, even if the signs in the chest are vague, indefinite 
or absent. A similar history of exposure, even with a positive tuber- 
culin reaction, but without constitutional signs and symptoms and 
without definite signs in the chest, does not justify a diagnosis of tuber- 
culous disease, but merely of tuberculous infection, except in very young 
children. 

8. The X-ray may give valuable confirmatory evidence. A definite 
diagnosis of tuberculosis is not justified on X-ray examination alone. 
In every case the interpretation of the X-ray plate should be made by 
one qualified to decide in such matters. 

9. In all cases in which there is doubt, it is better to make a provi- 
sional diagnosis of tuberculosis and to give the child the benefit of hy- 
gienic measures and prolonged observation, although this need not 
necessarily mean that the child be sent to a sanatorium or hospital or 
be definitely stamped as a consumptive. 

10. Finally, a correct diagnosis can be reached only by means of 
common sense and a careful consideration of a multiplicity of minor 
signs and symptoms, local and constitutional. 


THE DIAGNOSIS OF PULMONARY TUBERCULOSIS IN ADULTS WITH 
NEGATIVE SPUTUM 


Definitions 


1. Loss of weight. By “loss of weight” should be understood an 
unexplained loss of at least 5 per cent below normal limits for that par- 
ticular individual within four months time. 

2. Loss of strength. By “‘loss of strength” in its pathological sense is 
meant undue fatigue and a lack of staying power which are unusual for 
the individual patient and which cannot be satisfactorily explained. 

3. Fever. An occasional temperature of 99 should not be considered 
“fever.”” A temperature which persistently runs over 99.4 when taken 
at least four times a day over a period of one week (by mouth five min- 
utes) should be considered of significance and to constitute “‘fever.”’ 
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4. Elevation of pulse. Where the average normal pulse of the pa- 
tient is already known, an elevation of 15 beats per minute when the 
pulse is taken quietly at home during various periods of the day should 
be considered abnormal. In cases where the average pulse is not 
known, and of course this constitutes the majority of cases, one should 
consider an average pulse of 85 or over in men and 90 or over in women 
to be abnormal. The combination of a subnormal temperature and an 
elevated pulse as defined here should be considered of great importance. 

5. Hemorrhage. Any amount of expectorated blood, with or with- 
out sputum, may mean that tuberculosis is present and requires careful 
and thorough medical investigation as to its source. Blood streaks, 
blood spots, etc., may or may not mean tuberculosis. On the other 
hand a hemorrhage of one or two teaspoonsful is presumptive evidence 
of the disease. 

6. Family history. An occasional case of tuberculosis in the patient’s 
uncles, aunts, cousins, etc. should not be considered of importance, 
unless there has been intimate exposure and personal contact with such 
a case. It is an important fact when the patient’s immediate relatives 
such as brothers, sisters, father, mother or grandparents have been 
tuberculous, and especially so, when there has been prolonged and 
intimate contact. 

7. Exposure. Childhood exposure is of the greatest importance. 
Moderate exposure among normal, healthy adults of cleanly habits is 
of less importance. Of course, prolonged contact, with unhygienic 
habits or surroundings, may be a dangerous factor at any age. 

8. Cough. There is no cough characteristic of tuberculosis. Every 
cough that persists for six weeks or over requires investigation. Tuber- 
culosis may exist without any cough whatsoever. 

9. Sputum. The presence of sputum is not necessary for a positive 
diagnosis. The constant raising of sputum, with or without cough, 
requires investigation. Absence of bacilli in the sputum after one or 
several laboratory examinations is not necessarily proof against the 
presence of active tuberculosis. 

10. Hoarseness. Any hoarseness or a persistent “huskiness” requires 
investigation. 


Minimum standards 


On a basis of these definitions the following minimum standards in 
the diagnosis of pulmonary tuberculosis have been formulated: 
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1. When constitutional signs and symptoms and definite past his- 
tory are absent or nearly so, there should be demanded definite signs in 
the lungs, including persistent rales at one or both apices. By “‘persist- 
ent” it is meant that the rales must be present after cough at two 
or more examinations, the patient having been under observation at 
least one month. 

2. In the presence of constitutional signs and symptoms such as loss 
of weight and strength, etc. as defined above, there should be demanded 
some abnormality in the lungs, but not necessarily rales. 

3. Usually a process at the apices should be considered tuberculous 
and a process at the base to be non-tuberculous until the contrary is 

proved, excepting when a clear history of pleurisy is present. 
' 4. A hemorrhage as defined above is evidence of active pulmonary 
tuberculosis until the contrary is proved. 

5. One should consider a typical pleurisy with effusion as presumptive 
evidence of tuberculosis. One should also consider a dry pleurisy evi- 
dence of slight tuberculosis. . 

6. Pain in chest and shoulders, night sweats, digestive disorders, etc. 
may be present and should be investigated. Fistula in ano should be 
considered as a tuberculosis manifestation, requiring careful examina- | 
tion of the lungs for traces of the disease. 

7. In every doubtful case one should demand that the patient be kept 
under observation for at least one month, with repeated sputum exami- 
nations, before a definite diagnosis is made. 


THE CLASSIFICATION OF PULMONARY TUBERCULOSIS 


The National Association Classification (with modifications suggested by 
Dr. W. L. Rathbun of Otisville Sanatorium) - 


The classification of pulmonary phthisis has always been of interest 
to the medical profession, particularly to those especially interested in 
tuberculosis. Numerous classifications have been suggested, including 
those of Trudeau (1887), Grancher (1890), Frankel (1902), King (1903), 
etc. 

The National Association classification is considered an improvement 
upon any previous attempts and may be stated concisely as follows: 

Incipient. Slight infiltration limited to the apex of one or both 

lungs or a small part of one lobe. No tuberculous complications. 
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Constitutional symptoms (including gastric or intestinal disturbance, 
or rapid loss of weight) may be slight or absent. There may be slight 
or no elevation of temperature or acceleration of pulse at any time 
during the 24 hours. The expectoration is usually small in amount 
or absent. Tubercle bacilii may be present or absent. 

Moderately advanced. Marked infiltration more extensive than under 
incipient, with little or no evidence of cavity formation. No serious 
tuberculous complications and no marked impairment of function, 
either local or constitutional. 

Far advanced. Extensive localized infiltration or consolidation in one 
or more lobes, or disseminated areas of cavity formation. Serious 
tuberculous complications, with marked impairment of function, local 
or constitutional. 

Acute miliary tuberculosis. In this classification, each of the three 
stages is based on certain specific pathological findings and clinical 
symptoms. Unfortunately, however, lesions and symptoms are not 
interchangeable, but are immobilized in each of the three stages. This 
is confusing, for occasionally an advanced case may present only in- 
cipient symptoms, or vice versa. . 

Consequently, Dr. Rathbun has suggested the listing of lesions and 
symptoms under separate headings, thereby making it possible to 
classify any case in accordance with the exact extent of pulmonary 
involvement and nature of symptoms. 

Rathbun’s suggested arrangement, adopted by the American Sana- 
torium Association in December, 1916, is as follows: 


Lesions Symptoms 

Incipient. Slight infiltration limited to the A. (Slight or None) Slight or no constitu- 
apex of one or both lungs, or a small tionalesymptoms, including particularly 
part of one lobe. No_ tuberculous gastric or intestinal disturbance, or 
complications. rapid loss of weight; slight or no eleva- 

Moderately advanced. Marked infiltration, tion of temperature or acceleration of 
more extensive than under incipient, pulse at any time during the 24 hours. 
with little or no evidence of cavity Expectoration usually small in amount 
formation. No serious tuberculous or absent. Tubercle bacilli may be 
complications. present or absent. 

Far advanced. Extensive localized infiltra- B. (Moderate) No marked impairment of 
function, either local or constitutional. 


lobes. Or disseminated areas of cavity 
formation. 
complications. 


Or serious tuberculous CC. (Severe) Marked impairment of func- 
tion, local and constitutional. 
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This scheme offers definite arrangements, making feasible the ex- 
act labelling of any individual case. The following combinations are 
possible: 

Incipient A. Moderately Advanced A. Far Advanced A. 
Incipient B. |§ Moderately Advanced B. Far Advanced B. 
Incipient C. Moderately Advanced C. Far Advanced C. 

For instance, “Incipient A” means an individual with an incipient 
lesion and with symptoms characteristic of the incipient stage, as de- 
fined above. 

“Far Advanced A,’ however, means an individual with a far ad- 
vanced lesion, but with only incipient symptoms—a combination not 
infrequently met with. 

It would seem that the above arrangement is an improvement upon 
the National Association classification, and in view of the importance 
of the scientific aspects of the tuberculosis work being carried on, it is 
hoped that the above suggestions, subject of course to modification by 
local medical opinion, may be studied and utilized in the classification of 
Pulmonary Tuberculosis in Framingham. 


STANDARDS OF TREATMENT FOR PULMONARY TUBERCULOSIS IN ADULTS 


Adult consumptive patients may be divided into three groups as far 
as treatment is concerned. 

1. Suspicious cases, cases under observation, and those in whom the 
diagnosis is not absolutely definite. . 

2. Cases in whom the diagnosis is definite and in whom the disease 
is active. 

3. Arrested and apparently arrested cases, discharged sanatorium 
cases, and those in whom the disease is inactive. 

1. Suspicious cases, etc. The majority of this group can be treated 
at home until they fall into Group 2 or 3. It should be made clear in 
every instance that the patient is on trial and that more radical meas- 
ures, such as going to a sanatorium or elsewhere, may be and very likely 
will be necessary. In a few cases of this group, sanatorium or hospital 
treatment, if it can be obtained at once, is of great value educationally 
and otherwise and entirely justified in order to clear up a diagnosis in 
instances where adequate home treatment is not possible. 

2. Cases in which the diagnosis is positive, with or without a positive 
sputum. Sanatorium or hospital treatment at once, and to be continued 
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as long as the physician considers it necessary, is the ideal to be sought 
for in the great majority of cases. Home treatment may be substituted: 

(a) When there are no children in the family who might be exposed 
to the disease in the open form. 

(b) When the intelligence of the patient or the patient’s family is 
such that adequate carrying out of details is possible. 

(c) When adequate nursing and medical supervision is available over 
a sufficiently long period of time. 

(d) When there are facilities at home for proper outdoor treatment 
under favorable hygienic surroundings. 

3. Arrested and apparently arrested cases, discharged sanatorium cases, 
and those in whom the disease is inactive. Close medical and nursing 
supervision is essential in these cases, if the good done at the sanatorium 
is to be made permanent. There is no class of patients in whom hard 
work on the part of the physician and nurse will bring about better 
returns. Home treatment is naturally the best for the majority of 
these cases. How strict this should be in regard to outdoor sleeping, 
rest, etc., depends on the individual case. Frequent visits to the home 
by the nurse, and monthly examinations at the dispensary or doctor’s 
office should be required. The amount of work done, and the choice 
of employment, are to be decided by the physician. 

It should be explained to the patient that it may become necessary 
at any time for him to return to the sanatorium or hospital on signs of 
an impending breakdown. 

Common sense, optimism, patience and tact, are essential factors in 
treatment. 
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MEDICAL NOTES, ABSTRACTS AND REVIEWS 


It will be the eventual purpose of the Review thoroughly to canvass all literature on 
tuberculosis as it appears in other medical periodicals and to present it in abstract form. 
Authors are requested to send abstracts or reprints of their papers to the Abstract Editor, 
Dr. George Mannheimer, 41 West 51st Street, New York, N. Y. 


Isolation and Treatment of Tuber- 
culous Soldiers at Paris.—Mesureur is 
chief of the entire public hospital system 
at Paris, the Assistance Publique. He here 
reports what has been accomplished since 
the municipal authorities in March, 1916, 
appropriated over $1,000,000 to erect 
barracks for tuberculous soldiers. By May, 
1917, ten pavilions were in operation, with 
accommodations for 700 men. They were 
erected on the grounds of nine Paris hos- 
pitals, including the Laennec and the Sal- 
pétriére. Other pavilions with a total 
capacity of 1400 beds are being constructed 
on the grounds of four large hospitals in 
the suburbs. Some of the pavilions, such 
as the one at the Tenon Hospital, have been 
constructed of reénforced concrete. For a 
capacity of 600 beds this costs per bed only 
2500 francs instead of the 7500 francs re- 
quired for stone, brick and iron ($500 in- 
stead of $1500). The soldiers are dis- 
tributed in the pavilions according as they 
are taking sanatorium treatment or are 
convalescing or in advanced stages of the 
disease. There are numerous advantages 
in thus having the tuberculous soldiers within 
close reach of their families, either in the 
city or suburbs.—L’isolement et le traite- 
ment des militaires réformes tuberculeux 
a Paris, Mesureur, Bull. de Acad. de. M., 
June 12, 1917, lxxviii, no. 24. 


The Diagnosis of Tuberculosis in 
Recruits.—In view of the approaching 
assembling of the new armies under the 
draft, it becomes urgently necessary to 
consider the irreparable loss to the nation 
brought about by the undue proportion of 
tuberculosis in the classes which will come 
up for national service. Among the masses 
of humanity from which selection will be 
made, there is a fixed number who have, or 
have had, pulmonary tuberculosis, and the 
problem for the examining surgeon is how 
to judge wisely and not include in the draft 
any individuals who could possibly be the 
subjects of latent infection. Diagnosis, 
often a most difficult matter in civil life, 


has evidently gathered new difficulties in 
the case of soldiers. For example, the 
known facts of tuberculosis—that in- 
fection, latent or acute, exists in most adults, 
that immunity is acquired, and that the 
number of non-fatal lesions increases with 
age—are somewhat difficult to reconcile 
with the rule of the army medical examina- 
tion. Thus in England, stirred by the 
experience of France, the recruiting boards 
are forbidden to take into the army men 
“who have been under treatment in a 
sanatorium, and men who have been notified 
as suffering from tuberculosis.” That the 
first should be rejected is clearly right, al- 
though ex-sanatorium patients have found 
their way into the army and have done good 
work; but it is asked, especially by French 
physicians, whether the rejection of all the 
notified men is quite consistent with the 
idea -that tuberculosis is so universal as 
alleged, and that it is often healed or cured. 
It seems evident that, if physicians are pre- 
pared to accept the doctrine that 95 per 
cent of adults have been infected, army 
examiners ought, in consistency, to accept 
the “healed” and even the “arrested”’ cases. 
Nevertheless, in England the rule rejecting 
them is rigid, but French opinion appears 
to justify the acceptance of the “healed” 
cases, if by “healed” be meant a cicatrized 
lesion, and not one that is continually 
passing into active tuberculosis. 

There is another form of rejection which, 
in France, is regarded as seriously faulty 
in respect to diagnosis. We mean those 
cases classified as “‘suspicious,” or rather, 
as tuberculous ‘suspects.’ According to 
Sergent, the diagnosis “suspected” tuber- 
culosis indicates a small amount of concrete 
knowledge. Upon examination, most of 
these men turn out to be healthy or instances 
of pleurisy, bronchitis, trench coryza, 
dyspepsia, mitral stenosis, simple fatigue 
of body and mind, with a few that are simply 
shamming. Examples of such diagnostic 
errors, resulting from a wrong interpretation 
of x-ray plates and physical signs, are so 


common in the records of the army clearing 
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stations, or cenires de triage, that some 
examiners, like Rist, propose a sole criterion 
of tuberculosis and, therefore, a sole cause 
of rejection, and that is the tubercle bacillus 
in the sputum. This is too rigorous, and 
also throws open the door too wide; for the 
bacillus may not be found, and, on the other 
hand, there are physical signs which are 
sufficient. The most trustworthy, Sergent 
believes, are the following: dulness, hemop- 
tysis, increased fremitus, “clicks,” and a 
veil or shadow at the apices, fixed, not modi- 
fied by cough, with striae and fly spots on 
the plate. These are evidences of a lesion 
of the parenchyma of the lungs. A pleural 
lesion shows the same veil or shadow, but 
it is movable; there is inequality of the 
pupil on the affected side, with friction 
sounds, and increased vocal fremitus, trach- 
eobronchial adenopathy, and, curiously 
enough, tubular breathing, which in these 
cases is not a sign of pulmonary cavity, but 
of nasal obstruction. The x-ray pictures 
are telescopic; they show cavities not dis- 
covered by ,the most careful auscultation, 
but they do not enable us to ascertain 
whether a lesion is active or latent, whether 
it is pleural or parenchymatous, whether the 
disease is in a stage of evolution or of decline. 
Unfortunately this is a question of primary 
importance to the army surgeon. 

The proportion of veils or apical shadows 
on radioscopy and on the x-ray plates was 
63 per cent. Apparently they are signs of 
healed lesions or of pleurisy of the apex. 
It is a significant fact that most of the re- 
cruits were rejected on this evidence; when 
reéxamined by experts at the centres de 
triage they were sent to the colors. This 

_particular error is chiefly the work of ex- 
aminers, who look at the men through 
the spectacles of the tuberculophobe. His 
tendency to see tuberculosis in every ab- 
normal respiratory sign is a fallacy which 
may take root here. Many of the classical 
signs—harsh and rough breathing, weak 
breathing, and bronchophony—have the 
misfortune, shared by most constitutional 
signs—anemia, cough, fever and weakness— 
—of being somewhat equivccal. The evil 
may be overcome by careful preliminary 
definition and history-taking, but the man 
of routine, without time for individual 
selection, does not supply these things, and 
the original application of the words to a 
particular phase of bronchial disorder seems 
to have clung about them with a misleading 
effect. The result is that great numbers of 
sound men are rejected, and two classes of 
bugbears have arisen,—the true and the 
false tuberculous. As is usual with defi- 
nitions and classifications, however, this 
distinction between true and false cases does 


not exactly represent the actualfact. True 
and false tuberculosis overlap and blend 
into each other. The diagnosis in a}l these 
cases is very difficult. It is a question how 
it is to be done without national loss through 
mistakes.—Editorial, Boston M. & S. J., 
Aug. 2, 1917, clxxvii, no. 5, 160. 


Variations in Pulmonary Voice Sounds. 
—One hundred cases were examined with 
the object of determining the variations to 
be found in chests which might be classed 
as normal. All abnormal cases were ex- 
cluded, as well as those with a history of 
pneumonia, pleurisy,etc. Ninety-eight were 
women and two men’ Three patients were 
submitted to x-ray examinations for con- 
firmation of the term “normal” and failed 
to show cause for variations in physical 
signs. The method of comparison was used. 
The conclusions reached are as follows: 

Spoken voice is audible over the whole 
chest, whispered voice often only above the 
clavicle and spine of scapula. The trans- 
mission of the spoken and whispered voice 
over normal chests presents considerable 
variations. These variations do not follow 
with any degree of accuracy those in pul- 
monary resonance save over the right apex. 
The spoken and whispered voice are most 
often louder over the right apex, front and 
back, and generally so, also, over the left 
base.— Variations in Pulmonary Voice 
Sounds. W. D. Reid, Boston M. & S. J., 
April 26, 1917, clxxxvi, no. 17, 601. 


Inspection in Pulmonary Tuber- 
eulosis.—Inspection in tuberculosis should 
begin with the entrance of the patient into 
the office. Everything about him, as gait, 
facial expression, posture, etc., should be 
carefully noted. While standing or while 
seated the patient may try in various ways 
to fix the diseased side or to give more room 
for expansion of the sound side. 

The patient should undress in the presence 
of the physician, who notes the various 
movements assumed by him. On close 
examination it will be noted that the hair 
is dry, lusterless, and faded in color. Al- 
most invariably dandruff is present. Evi- 
dence of faulty nutrition will be found to- 
gether with blemishes. The eyes early in 
the disease are lustrous, later they are dull 
and sad looking. The sclerae are pale. The 
lips may be parched, slightly cyanotic or 
anemic. 

Tn inspecting the chest note the different 
shades on the chest walls, suspecting the 
deeper shades; note spastic muscles in the 
neck; a thickened sterno-mastoid is sug- 
gestive. The clavicle is more prominent 
on the affected side, the outer third is flatter 
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and the curved inner part more curved. 
The clavicular fossae are deeper on the 
diseased side. There is diminished respira- 
tory expansion on the bad side. Sighing 
and frequent deep breaths should arouse 
suspicion. 

It should be emphasized that each sign 
by itself is of no special weight, but a num- 
ber of them together are significant in the 
diagnosis of tuberculosis.—Observation and 
Inspection in the Physical Examination 
in Pulmonary Tuberculosis. C. Rawevsky, 
N. York M.J., July 14, 1917, cvi, no. 2, 66. 


Differential Diagnosis in Pulmonary 
Disease.—Correct diagnosis of early pul- 
monary tuberculosis is now made much 
more frequently than heretofore. Much 
less harm is done in stamping a dubious 
case as tuberculous than when an actual 
case -of tuberculosis is overlooked. But 
excess of care in the making of a diagnosis 
may now and then lead to error. The 
following is a summary of symptom-com- 
plexes in which other explanations present 
themselves rendering a diagnosis of tuber- 
culosis unnecessary. 

(1) Tuberculous infection versus tuber- 
culous disease: The presence of physical 
signs alone shows the presence of an inactive 
lesion, and no diagnosis of active tuberculosis 
should be made unless clinical symptoms are 
associated. The x-ray is of great aid in 


‘these cases. (2) Disturbances of internal 


secretions with neuroses: These cases have 
definite symptoms resembling those of 
tuberculosis, but physical signs are absent. 
Generally these are cases of hyperthyroid- 
ism and neurasthenia. (3) Bronchiectasis: 
Lesion in these cases is almost always in the 
lower lobes, and may be associated with or 
dependent upon a tuberculous lesion. If 
the bronchiectasis is single, the diagnosis 
may not be difficult, and is based on the 
localization of physical signs over the lower 
lobe behind, the absence of tubercle bacilli 
in the sputum, the history and the x-ray. 
With multiple or bilateral lesions, the 
diagnosis is more difficult. In all types the 
x-ray furnishes the most definite aid in the 
diagnosis. (4) Subacute and chronic non- 
tuberculous pulmonary infection: The clini- 
cal story in these cases is somewhat as fol- 
lows: Mild illness, fever and cough. The 
diagnosis of grippe and bronchitis is usually 
made. The consitutional symptoms sub- 
side, leaving the cough and expectoration 
with or without hemoptysis. Physical ex- 
amination shows a lesion in the lower lobe, 
the signs being those of an infiltration. 
The sputum is negative for tubercle bacilli 
but shows pneumococci, influenza bacilli, 
or streptococci. X-ray shows either noth- 
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ing or simply an intensification of the 
bronchial shadows quite different from a 
tuberculous lesion. The majority of cases 
clear up. It is to be differentiated from 
tuberculosis by its constant localization in 
a lower lobe, by the absence of constitutional 
symptoms in the presence of extensive 
physical signs, by the absence of tubercle 
bacilli and the presence of organisms of acute 
respiratory disease and by the disappearance 
of signs and symptoms more quickly than 
would be possible in tuberculous lesions of 
similar extent—Some Problems of Differ- 
ential Diagnosis in Chronic Pulmonary Dis- 
ease. J. A. Miller, N. York M.J., April, 
28, 1917, cv, no. 17, 773. 


Coérdinating Methods in Diagnosis 
of Tuberculosis.—Laboratory methods 
have their value in the diagnosis of tuber- 
culosis but too much must not be expected 
of them and in our efforts to recognize early 
cases the old hard route of physical diagnosis, 
history and clinical study, is the main one to 
be relied upon. Tubercle bagailli are not 
present in the sputum in early, closed, tuber- 
culosis and even in open cases a number of 
_—— may have to be examined before 

eir presence can be demonstrated. In 
fibroid phthisis the bacilli lose their acid- 
fast properties and will not stain, In such 
cases the Much granules should be looked for. 
In the examination of the sputum search 
should also be made for other organisms 
which may give rise to conditions simulating 
tuberculosis, e.g., the influenza bacillus, 
which often produces a chronic bronchitis; 
the aspergillus, which produces a picture 
resembling pulmonary tuberculosis; lepto- 
thrix bacilli, which are acid-fast and pro- 
duce lesions which often resemble. those 

roduced by the tubercle bacillus. The 
imitations of the various tuberculin tests 
are well known. The value of the comple- 
ment-fixation test has not yet been estab- 
lished. The x-ray fails to reveal the catar- 
rhal bronchitis or the pulmonary infiltrations 
which constitute the progressive territory 
of the disease. Its value in early tuberculo- 
sis does not equal the older if less fashionable 


' clinical methods. Certainly the Roentgen 


ray seldom warrants the diagnosis of a 
tuberculous process, without the support 
of clinical evidence obtained by careful 
study of the history of the case, and a physi- 
cal examination—The Necessity of Co- 
ordinating Methods in the Definitive Diagnosis 
of Pulmonary Tubercular Lesions. F. B. 
Wynn, J. Ind. State M, Ass., January 15, 
1917, 2, no. 1, 15. 


Detection of Early Tuberculosis.— . 
To make an intelligent search for early 
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pulmonary tuberculosis it is necessary to 
keep in mind the pathology of the tubercle. 
A careful history is indispensable. It must 
include a history of any possible exposure 
in childhood, whether breast-fed, number in 
family, number of wage earners, quality 
and quantity of food, number and size of 
rooms, ventilation, and any illness of child- 
hood. Occupation, environment and num- 
ber of working hours, as well as personal 
habits when off duty with special reference 
to the use of alcohol must also be con- 
sidered. It is important to ascertain when 
the patient was last well. 

A record of one week’s temperature taken 
every two hours, a record of the weight, a 
table of standard weights according to 
height and some means of measuring the 
height are necessary. 

The records of the Cook County Tuber- 
culosis Hospital for cases defined as incipient 
show that the most common first symptoms 
were in order of frequency: cough, loss of 
appetite, pleurisy, loss of weight and blood- 
spitting. Loss of appetite and strength 
were the most common early symptoms in 
those cases which gave more than one 
symptom. The location of the disease was 
most commonly in the right apex, then left 
apex, right and left apices, and right hilus, 
in the order given. In 96 incipient cases 
the sputum was positive for tubercle bacilli 
in 47 cases in the following order: First 
examination, 27; second, 10; third, 3; 
fourth, 4; sixth, 2; and eighth, 1. The 
greatest number of negative examinations 
in any one case was fifteen. The use of 
tuberculin for diagnostic purposes is potent 
of much harm. An x-ray examination, if 
made by an expert, is a valuable adjunct.— 
The Detection of Early Pulmonary Tuber- 
culosis. E. Morris, Kentucky M.J., March 
1, 1917. 


Early Diagnosis.—The diagnosis of early 
pulmonary tuberculosis belongs to the gen- 
eral practitioner. Only active tuberculosis 
concerns the clinician and the patient. The 
diagnosis is often difficult, and frequently 
impossible to make immediately. In sus- 
picious cases the diagnosis should be worked 
out by all means available. 

The chief symptoms, among which are 
epigastric pain, palpitation, flushing of the 
face, fatigue, etc., are often suggestive of 
something remote from the seat of pathology. 
A history of a previous pleurisy, especially 
with effusion, a local focus in the tonsils or 
glands, hemoptysis, or exposure is of great 
significance. 

The examination consists of two parts, 
physical and laboratory. The former in- 
cludes a study of the temperature chart, 
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weight chart under forced feeding, and re- 
peated chest examinations for a period of 
ten days, the patient continuing his occupa- 
tion meanwhile. Persistent slight tempera- 
ture rise, with an increased pulse, stationary 
weight, and the presence of rales, particularly 
the latent rile, spell presumptively early 
tuberculosis. 

The laboratory examination comprises 
the sputum, skin, blood, x-ray, and the 
complement fixation tests. The sputum if 
negative is not conclusive. The blood 
count is of little significance. The x-ray 
and fluoroscope are of little value in de- 
termining early pathologic activity. The 
complement fixation test is not only of 
value in the diagnosis, but it also shows 
as long as it is positive that cases considered 
cured are not entirely free from infection.— 
Diagnosis of Early Pulmonary Tuberculosis. 
J.I. Johnston, Am. J. M. Sci., July, 1917, 
cliv, no. 1, 100. 


X-Ray Diagnosis in Chest Diseases.— 
The x-ray is of recognized value in the 


‘diagnosis of diseases of the chest. Of 


course the plates must be properly made and 
interpreted. Pulmonary tuberculosis: Can 
be recognized as early as there are tissue 
changes which will produce some variation 
in the density of the lung. Minute tubercles 
are seen most frequently at the apices. In 
children the disease extends outward from 
the roots of the lungs. In early tuberculosis 
the disease is seen in the distribution of the 
terminal bronchi. Consolidation and cavita- 
tion can be clearly detected on the plate. 
Extension of the disease downward suggests 
tuberculosis. The diseases most difficult 
to differentiate from early tuberculosis are 
metastatic carcinoma, leukemia, and syphilis. 
Metastatic carcinoma: Generally this dis- 
ease spreads outward from the roots of the 
lungs or from the mediastinum. The dis- 
ease develops from some point and invades 
surrounding tissue by direct extension, pre- 
senting, a more uniform appearance than 
tuberculosis. Rarely if ever are there cavi- 
ties. Leukemia: Presents a general mot- 
tling similar to tuberculosis, but is more apt 
to be a general affection. Syphilis: Is rare. 
Involvement of the lung is more apt to 
be of a general character, or to extend out- 
ward from the roots. Bronchiactasis: This 
disease affects the bases of the lungs most 
often, and above the lower bronchial trees. 
Broncho-pneumonia. In most cases the 
disease extends outward from the roots. 
Lobar pneumonia: Usually occupies one 
of the lobes. Tumors of lungs: Are 
ae all secondary, therefore the 

istory will differentiate. Metastatic Sar- 
coma. Is secondary, and presents sharply 


‘ 


defined nodules scattered through the lungs. 
Acute pleurisy. Cannot be diagnosed by 
x-ray, with the exception of showing the 
limited motion of the affected side. Chronic 

leurisy: Is generally associated with ad- 

esions, and therefore shows, when it in- 
volves the diaphragm, interference with its 
movement. If the pleura is greatly thick- 
ened it will give some decrease in transpar- 
ency. If it is tuberculous there is frequently 
associated tuberculosis of the lungs. In 
effusion an upper level of increased opacity 
is observed, the line being curved outward 
and upward. The character of the fluid is 
rarely differentiated by x-rays. Ina general 
way empyema gives a slightly greater in- 
crease in density. Encysted pleural effusion 
or encapsulated empyema: Present a dense 
area surrounded by clear lung tissue, the 
lines being sharply defined. Abscess: Early 
presents a localized consolidation, shading 
gradually into the surrounding tissue; later 
gives a cavity surrounded by consolidation 
progressively shading into the surrounding 
tissue. If it is tuberculous, other evidence 
of tuberculosis will be present; if pyogenic 
it is likely to occupy the central part or the 
base of the lung. Gangrene: Presents the 
same picture as abscess. 

In the study of the heart observe the size, 
position, shape, and the contractions. The 
size and position vary normally, but the 
shape is of great diagnostic value. In 
hypertrophy of the left ventricle there is 
a distinct projection to the left and a distinct 
enlargement of the left ventricle. In 
general dilatation the heart changes from 
the pear shape to a globular form. The 
contractions are perhaps of greater value 
than the shape. In general dilatation they 
are rapid, flabby and more or less wavy. 
Pericardial effusion: There is a triangular 
sac, with the base at the bottom. 

The great vessels are important for ob- 
servation. General or local atheroma is 
early recognized. Aneurysms present ex- 
pansile pulsation, the tumor being along 
the aorta. Mediastinal tumors have no 
expansile pulsation—X-Ray Diagnosis in 
Disease of the Chest. G.E.Pfahler, N. York 
M.J., July 14, 1917, cvi, no. 2, 53. 


X-Ray Diagnosis in Pulmonary Tuber- 
eulosis.—The Roentgen ray will often give 
us our first definite knowledge of the exist- 
ence of tuberculosis. It will show central 
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and deep lesions where other methods fail. 
It will also show the presence of mediastinal 
lesions where percussion and auscultation 
have failed. The Roentgen ray findings 
are of great value in prognosis, since by 
means of the x-ray plate we can discover 
the presence of cavity and involvement of 
the bases, which speak for a bad prognosis. 
The x-ray will often show an advanced 
stage where the physical signs pointed to an 
early process.— The Roentgen Ray Diagnosis 
in Pulmonary Tuberculosis. R. C. Beeler, 
J. Ind. State M. Ass., January 15, 1917, 
x, no. 1, 18. 


X-Ray Diagnosis.—Roentgenology offers 
more conclusive evidence, either positive 
or negative, upon the question of early 
pulmonary tuberculosis than any other sin- 
gle procedure. The tuberculin test, prop- 
erly administered and interpreted, comes 
second; physical signs third; and _his- 
tory fourth. The latter is chiefly valu- 
able when it shows exposure to infection. 
The onset of the disease and the history 
of subjective symptoms are not unlike those 
of any other low-grade chronic infectious 
process. The pathognomonic x-ray signs 
of pulmonary tuberculosis are a_ soft, 
indistinct mottling at the periphery of the 
upper lobe, with pinpoint to pinhead sized 
shadows, and a fine cobweb Jike network 
of linear shadows which is especially char- 
.acteristic when it occurs in that part of the 
lung field where markings of any description 
are normally absent. In most cases one is 
able to trace a direct connection between 
these shadows and similar ones at the hilus 
of the lung. Differential diagnosis must 
include anthracosis, chronic passive con- 
gestion, streptococcicosis, syphilis and bron- 
chiectasis. The roentgenolugist of today 
is coming to believe that many transitory 
or non-lethal lung infections have hitherto 
passed unrecognized, because of their 
failure to supply autopsy material for study. 
Roentgenology is arousing a clearer, if not 
a new, conception of the variety of clinical 
types of pulmonary tuberculosis. A logical 
prognosis may, even at an early stage of 
the disease, be based in part upon data 
furnished by the Roentgen examination.— 
The Diagnosis of Concealed Pulmonary 
Lesions with Special Reference to Tuberculosis. 
F. S. Bissell, St. Paul, M. J., April, 1917 
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— 

} 

ih 
. 
At 
\! 

fi 
AS 

i 
| 
| 
A 
of 
4) 
j 
| 
| 
‘| 
— 
: 
yf 
t 
if 
; 
A 
ty, 
j ‘ 


Wy 


The Ghoice of Tuberculins 


1. For diagnostic purposes whether administered by the cutane- 
ous, percutaneous, intracutaneous or subcutaneous method, the original 
tuberculin of Koch (‘‘O T”’) is recognized as the standard.* 

2. In the treatment of tuberculosis the choice of tuberculins 
should properly be restricted to the preparations of which we have the 
fullest information. 


Based upon this consideration 


Old Tuberculin—**O T’’ 
Bouillon Filtrate—**‘ B F’’ 
Bacillen Emulsion—* B E” 


meet our present theoretical requirements. Their selection is hag justi- 
fied by experience, and by advocating their use to the exclusion of other 
preparations the perplexity of the practitioner in ag oma a program of 
treatment of his tuberculous patients may be greatly lessened.* 


Mulford Tuberculins 


The following Tuberculins are undiluted 

Tuberculin, Denys (Bouillon Filtrate, ‘‘B F’’)+ in 1 Gm. vials......... 1 
Tuberculin (Tuberculin Rest, ‘‘T R”)+in 1 Gm. 
Tuberculin, Bacillen Emulsion (“BE’’), in 1 Gm. vials..................20c0eee 1 
Moro Reaction, Tuberculin ointment for Moro cutaneous reaction. In 1 Gm. 

Von ee Test. Tuberculin, Old. In packages of one capillary tube with 

Intradermal Tuberculin Mulford 

In intradermic syringes, single test packages ......... 

In intradermic syringes, 5-test packages 2 

Tuberculin Scarifier, similar to that used by von Pirquet ....................4. 
Syringes, for administration of Bacterial Vaccines and Tuberculins. All glass 


TUBERCULIN DILUTIONS | 
Single vials of Serial Dilutions “OT,” “BF,” “TR” or “BE” ........ccccccccccces 
WE ALso FURNISH 


Proteose Free Tuberculin, i.c., “ os a the proteins have been precipitated 
y alcohol. 
Old Tuberculin Precipitate (‘‘O T P”) ‘‘O T” precipitated by alcohol and redissolved 
in salt solution, reprecipitated by alcohol and dried in vacuum and powdered— 
used for the ophthalmic tuberculin reaction for cattle. ; 


Milly 


SSE 


Fall 


UE 


g 


*“The Choice of Tuberculins,” by Benjamin White, Otisville, N. Y., Department of 
Health, City of New York. Read at the annual meeting of the Medical Society of the State 
of New York, at Saratoga Springs, May 18, 1916. : 

+ Human or bovine type. 


WAZ. 


Literature sent on request 


H. K. MULFORD CO., Philadelphia, U. S. A. 
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HYGIENIC PAPER SPECIALTIES 


Paper Sputum Cups and Holders—Pocket 
Sputum Cups—Paper Cuspidors—Paper 
Napkins—Paper Towels—Drinking Cups 


STONE & FORSYTH CO. Boston, Mass. 


PRESCOTT, ARIZONA ALTITUDE 5350 FEET 


PAMSETGAAF SANATORIUM 


FOR TUBERCULOSIS 


Pamsetgaaf is a quiet cottage sanatorium for the treatment 


of all forms of tuberculosis. It is beautifully situated 
among the pines in the mountains of Northern Arizona, 
and offers all the advantages of careful scientific treatment 
combined with the pure invigorating air of the Southwest 
in the midst of attractive surroundings. Especial facilities 
for surgical tuberculosis. Write for illustrated booklet. 


JOHN W. FLINN, Medical Director 


BACK NUMBERS—W ANTED 


We Will Pay 35 Cents Each. 


for copies of The Review for March, April and May, 1917. If you have 


any copies of these numbers that you wish to spare, forward them im- 
mediately. 


The American Review of Tuberculosis 
105 East 22d Street New York City 
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A Mountain j Sun Bath 


HE healing and curative effect of 
sunlight at very high altitudes 
has long been known, How tosecure 
the same effect at low altitudes of 
great atmospheric density has long 
been a problem. The HERAEUS 
SUN LAMP solves it—enabling the 
Physician or Dermatologist to con- 
centrate on obstinate cases a light 
rich in ultra-violet rays—without un- 
due heat and free from scarification 
dangers, even after sustained applica- 
tion. 


Has the same value as systematic 
heliotherapy with the added advan- 
tages of convenience, economy and 
ease of operation. Used in leading 
Hospitals, Sanatoria and in war-zone 
base hospitals. 


= 


& > MFG. 
iW JERSEY—————— 


CHURCH'ST— 


Send for Book on Heliotherapy and the 
Heraeus Sun Lamp—F REE. 
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THE SPRINGFIELD OPEN 
AIR COLONY 


A SANATORIUM AND SCHOOL 


FOR THE TUBERCULOUS WHERE 
HAPPINESS IS REGARDED AN 
ABSOLUTELY ESSEN- 
TIAL PART OF TREATMENT 
NOT AN INSTITUTION. 
NOT A HOSPITAL. 


NOT A LABORATORY. 
NOT A SCIENTIFIC WORKSHOP. 


qA SANATORIUM WITH A PER- 
SONALITY WHICH RECOGNIZES 
OF THE PA- 


g NO MORE PATIENTS ACCEPTED 
THAN CAN RECEIVE THE CON- 
STANT PERSONAL ATTENTION 
OF THE MEDICAL DIRECTOR. 


q RATES LOWER THAN ANY OTH- 
ER MID-WESTERN SANATORIUM 
GIVING THE SAME QUALITY OF 
INDIVIDUAL SERVICE. 


Circular on request 


GEORGE THOMAS PALMER, M.D. 


Director 
SPRINGFIELD, ILLINOIS 


The therapeutic value of creosote is well 
l:nown and has long been recognized. Its use 
has been neglected largely because of the 
difficulties of administration. 


Calcreose, a chemical combination of creo— 
sote and calcium (contains 50% creosote) 
overcomes many of the objections. 


Calcreose is of value inthe treat- 
ment of bronchitis, especially the 
bronchitis associated with pulmo- : 
nary tuberculosis, and gastro-in- = 
testinal infections. : 


As high as 120 grains of Calcreose has been 
given daily without digestive disturbance. 


Literature and samples supplied, to physi- 
tions only, upon request. 


N 
PHARMACEUTICAL CHEMISTS) 
. 7 


4 
y TWO IMPORTANT BOOKS 
4 
Fishberg’s Pulmonary Tuberculosis 
; z/ This monograph is a sane presentation of the tuberculosis problem of today. It is at 
ff once highly authoritative and intensely practical. Emphasis is laid on the fact that in 
fi) most cases the patient can be given the benefit of rest, fresh air and proper food in his home 
Te as well as in an institution. Medicinal treatment is not neglected, and artificial pneumo- 
ee thorax has been given in detail. 
My Octavo, 639 pages, with 91 engravings and 18 plates. By Maurice Fisupere, M.D., Clinical Professor of Tubercu- 
- ,? losis, University and Bellevue Hospital Medical College; Attending Physician, Montefiore Home and a for Chronic 
Diseases, New York. loth, $5.00 Net. 
ag 9 
ff Lord’s Diseases of the Bronchi, Lungs and Pleura 
[ One of the best features of the book is the excellent subdivision of the subject-matter; 
4 4 rare conditions are adequately and thoroughly discussed, but always with due regard to their 
te. frequency and importance. The author presents current knowledge of the diseases of the 
y 17 respiratory organs and supplements this with a large personal experience. The form of pre- 
sf) sentation is clear and concise and the book can be heartily recommended as an authoritative 
ie; exposition of the subject. 
4 (Ay Octavo, 606 pages, with 93 engravings and 3 colored plates. By Freperick T. Lorp, M.D., Instructor in Clinical 
ts Medicine, Harvard Medical School; Visiting Physician, Massachusetts General Hospital and Cneening Soe for Con- 
j sumptives, Boston. loth, $5.00 net. 
¢ PHILADELPHIA NEW YORK 
Ms 706-8-10 Sansom Street LEA & F EB IGER 2 West 45th Street 
vi 
Sleeping Porch 
f 


Outdoor sleeping is particularly beneficial for indoor 
workers, tubercular patients, and for adults or children 
_ afflicted with insomnia, nervous diseases and malnutrition. 
It increases the oxygen in the blood, brings refreshing rest 
and induces a natural appetite and the proper assimilation of 
food. Any doctor will tell you that outdoor sleeping generally 
produces a marked improvement in the health of a patient. 
The KORFF Sleeping Porch, which hangs out- 
side the bedroom window, is the most convenient 
method of sleeping out of doors. NO DRAFTS. 
Strong and thoroughly screened and curtained. 
Dress and undress in your own room. Easy to 
erect. Can be attached to any house. The cost 
is very reasonable. 


Write for big, illustrated FREE folder. 
KORFF MFG. CO. 
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BOUND VOLUMES 


‘Arrarigements are being made for bind- 
ing the first volume and succeeding vol- 
ures of The Review: in attractive uni- 
form style in good, strong, serviceable 
buckram binding, properly stamped and 
lettered. 


Bound volumes will be sold for $1.00 
on receipt of a full set of copies for the 
current year. If no copies are furnished, 
price of bound volumes will be $4.00. 


ORDER NOW 


The American Review 


of Tuberculosis 
105 East 22nd St. New York City 


Order 


Yous REST-EZY 


Collapsible 
Recliner 


To-Day ! 


Complete with $19-5° Reading Rack 
Magazine Rack $5.00 Extra 


Only Recliner that folds easily for shipping or stor- 
ing. Satisfaction or money refund 


Our own model; in Mission style, strong and decal 
Eight legs have ball-bearing casters Wide right arm ex- 
tends enough to make good writing board. Fifty-six coiled 
springs ag including back, all attached, strong and 
ack-adjuster enables occupant to auto- 

nang the back-rest to eight different positions. 
cushions, especially for these chairs. 


"LARGE 1918 CATALOG 
women and children SENT FREE 
W. C. Leonard & Co. y. 


PNEUMOTHORAX TREATMENT 
OF 
PULMONARY TUBERCULOSIS. 


By Clive Riviere, M.D., F.R.C.P. Physician 
City of London Hospital for Diseases of the Chest 


A New Publication by Oxford University Press 


- Dr. Riviere has performed a real service in bringing together under one cover 
-in coneise form the best information available concerning the use of artificial 


pneumothorax. 


His book deals with the mode of action of artificial pneume- 


thorax; indieations and contraindications for the use; apparatus required ; technique 
of initial operations; effect of pleural adhesions; partial and complete pneumo- 
thorax; refills; physical signs in artificial pneumothorax; course of treatment 
and its termination; effect of pneumothorax on thoracic organs; pleurisy as a 
complication; gas replacement; accidénts of pneumothorax treatment; general 


results to be expected; and bibliography. 


“Dr. Riviere crams a mass of useful information into small space.’’—British Medical Journal. 
Cr. 8vo. Pp. XVI + 186. 2 plates and 10 illus. 
Price: $1.75 Postpaid - 


If ordered from JOURNAL OF THE OUTDOOR LIFE 
289 FOURTH AVENUE, NEW YORK 
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The Administration Tuberculin 


@ The scientific administration of tuberculin requires the most 
careful and exact clinical observations in order to prevent over- 
dosage. 


@ The observations must extend over a considerable time fol- 
lowing the injection, and it has been found in practice that the — 


record of symptoms during his period can be best kept by the 
patients themselves. 


q@ A chart to be filled in by the patient affords the only safe 
and satisfactory method of reporting, since there is space for every 
symptom can be provided and errors of memory and personal point 
of view be eliminated. 


@ Such a record enables the patient to explain more-.clearly 
his condition after a dose of tuberculin, and enables the physician 
who is administering the tuberculin to es ag more carefully and 
properly the dosage. : 

@ The ideal form is found in the Tuberculin Revose pub- 
lished by the JOURNAL OF THE OutpooR Lire. The book provides 
space for forty-two weeks, gives a sample chart properly filled out, 


and also two pages of-instruction and advice to the patient about — 


the necessity for absolute honesty with the 
physician. 


The T alin Ressid has gone through nearly a. 


diaen editions. It has been extensively used at the Trudeau Sani- 


tarium, at the Loomis Sanatorium, at Otisville, and at many other 


Sanatoriums, by tuberculosis clinics, day camps, dispensaries, hos- 
pitals, and by private practitioners. 


q@ Price 15 cents each, singly or in quantities. _ 


JOURNAL OF THE OUTDOOR LIFE 
105 East 22d Street, New York City 
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